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HN28F101 Series- 

1M (128K X 8-bit) Flash Memory 

■ DESCRIPTION 

The Hitachi HN28F101 is a 1-Megabit CMOS Flash 
Memory organized as 131,072 x 8-bit. The HN28F101 is 
capable of in-system electrical chip erasure and 
reprogramming. 

The HN28F101 programs and erases data with a 12 V 
Vpp supply and a 5 supply. The HN28F101 conforms 
to the JEDEC Standard Dual-Supply EEPROM Command 
Set. Its fast, high-reliability programming algorithm is initiated 
with Command Inputs. There are two methods of erasing 
the HN28F101: Manual and Automatic, both are initiated 
with Command Inputs. 

The Manual Chip Erase method follows a fast, high- 
reliability erase algorithm. The Automatic Chip Erase function 
erases all data automatically without external control; Status 
Polling is used to inform the CPU of erase completion. Both 
erase methods provide a fast erase time without voltage 
stress to the device or deterioration in data reliability. 

Hitachi's HN28F101 is offered in JEDEC-Standard Byte- 
Wide EPROM pinouts in 32-pin Plastic DIP and 32-lead 
PLCC, TSOP, and SOP packages. This allows an easy 
upgrade to the HN28F4001, 4 Megabit Flash Memory, as 
well as socket replacement with EPROMs and Mask ROMs. 
The HN28F101 TSOP package Is offered in both standard 
and reverse bend pinouts. 

■ FEATURES 

• Dual Power Supply: 

Vcc = 5V±10% 

Vpp = 12.0 V ± 0.6 V (Erase/Program) 

• Fast Access Times: 

120 ns/150 ns/200 ns (max) 

• Low Power Dissipation: 

Read Current: 10 mA (typ) 

Standby Current: 20 pA (max) 

• Byte Programming: 

Programming Time: 25 ps/Byte (typ) 

Address, Data, Control Latch Function 

• Automatic Chip Erase Function: 

Erase Time: 1 sec (typ) 

Internal Pre-Write and Erase Verify 
Status Polling Function 

• Erase Endurance: 

10,000 times (min) 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
EPROM and Mask ROM Compatible 

• Packages: 

32-pin Plastic DIP 
32-lead PLCC 

32-lead Plastic TSOP (Type I) 

32-lead Plastic SOP 
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HN28F101 Series 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN28F101P-12 

120 ns 

32-pin Plastic DIP 

HN28F101P-15 

150 ns 

(DP-32) 

HN28F101P-20 

200 ns 


HN28F101CP-12 

120 ns 

32-lead PLCC 

HN28F101CP-15 

150 ns 

(CP-32) 

HN28F101CP-20 

200 ns 


HN28F101TD-12 

120 ns 

32-lead Plastic TSOP 

HN28F101TD-15 

150 ns 

(TFP-32D) 

HN28F101TD-20 

200 ns 

8 X 20 mm 

HN28F101RD-12 

120 ns 

32-lead Plastic TSOP 

HN28F101RD-15 

150 ns 

(TFP-32DR) 

HN28F101RD-20 

200 ns 

8 X 20 mm 

Reverse bend 

HN28F101T-12 

120 ns 

32-lead Plastic TSOP 

HN28F101T-15 

150 ns 

(TFP-32DA) 

HN28F101T-20 

200 ns 

8 X 14 mm 

HN28F101R-12 

120 ns 

32-lead Plastic TSOP 

HN28F101R-15 

150 ns 

(TFP-32DAR) 

HN28F101R-20 

200 ns 

8 X 14 mm 

Reverse bend 

HN28F101FP-12 

120 ns 

32-lead Plastic SOP 

HN28F101FP-15 

150 ns 

(FP-32D) 

HN28F101FP-20 

200 ns 



■ PIN ARRANGEMENT 


HN28F101P Series 
HN28F101FP Series 


Vpp CZ 1 

A16 C 2 



^cc 

WE 

NC 

A14 

A13 

A8 

A9 

OE 
^0 
CE 
I/07 
1/06 
I/05 
I/04 
I/03 

{PinD32.HN28F101) 


HN28F101CP Series 
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{PinQ32.HN28F101) 
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HN28F101 Series 


■ PIN ARRANGEMENT (continued) 


HN28F101TD Series 




HN28F101T Series 





All CZZ 

1 


32 

ZHOE 

A9 nzi 

2 


31 

mi A10 

A8 1= 

3 ( ) 


30 

mUF 

A13 [= 

4 


29 

m 1/07 

A14 CZZ 

5 


28 

m 1/06 

NC CZZ 

6 


27 

m 1/05 

WE tlZI 

7 

STANDARD PINOUT 

26 

m 1/04 

Vco [= 

8 

32-LEAD 

25 

m 1/03 

Vpp cm 

9 

TSOP 

24 

=3 Vss 

A 16 mi 

10 

TOP VIEW 

23 

m 1/02 

A15 mi 

11 


22 

m 1/01 

A12 cm 

12 


21 

m 1/00 

A7 cm 

13 


20 

m AO 

A6 cm 

14 


19 

m Ai 

A5 cm 

15 


18 

m A2 

A4 m: 

16 


17 

m A3 




(PinT132.HN28F101T) 

HN28F101RD Series 




HN28F101R Series 
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32 


1 
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A 10 cm 

31 


2 
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30 


. J 3 
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1/07 cm 

29 



m A13 

1/06 cm 

28 


5 
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1/05 cm 

27 


6 

m NC 

1/04 cm 

26 

REVERSE PINOUT 

7 

-1 WE 
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25 

32-LEAD 

8 
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Vss '- 

24 

TSOP 

9 

=3 Vpp 

1/02 cm 

23 

TOP VIEW 

10 

mu 

1/01 cm 

22 


11 

m A15 

1/00 cm 

21 


12 

-1 A12 

AO cm 

20 


13 

-1 A7 

Ai cm 

19 


14 

-1 A6 

A2 cm 

18 


15 

zm A5 

A3 cm 

17 


16 

m A4 




(PinT132.HN28F101R) 


■ PIN DESCRIPTION 


Pin Name 

Function 

^0 ■ ^16 

Address 

l/0„ ■ I/O, 

Input/Output 

CE 

Chip Enable 

OE 

Output Enable 

WE 

Write Enable 

< 

o 

o 

Power Supply 

Vpp 

Programming Supply 

Vss 

Ground 

NC 

No Connection 


HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 2-3 




HN28F101 Series 


■ BLOCK DIAGRAM 



(BD.HN28F101) 


■ MODE SELECTION 


Mode 

Vpp 

CE 

OE 

WE 

Ag 

I/O, to 1/0^ 

Read Read 

Voo' 

Va 

Va 

V,H 

A, 

^OUT 

Output Disable 

< 

o 

o 

V„ 

V,H 

V,H 

X6 

High-Z 

Standby 

o 

o 

> 

V,„ 

X 

X 

X 

High-Z 

Identifier ^ 

o 

o 

> 

V,L 

Va 

V,H 

Vh^ 

ID 

Command Read 

Vpp 

V„ 

Va 

V,H 

A, 

^OUT 

Output Disable 

Vpp 

Va 

v,„ 

V,H 

X 

High-Z 

Standby 

Vpp 

v,„ 

X 

X 

X 

High-Z 

Write^ 

Vpp 

V,L 

V,H 

Va 

Ap 

D,m 


Notes: 1. Device Identifier Code can be output in Command Program Mode. Refer to Command 
Address and Data Input Table. 


2. 11.4 V<V^^< 12.6 V 

3. Data can also be read when 12 V is applied to Vpp. Device Identifier Code can be output by 
Command Inputs. See Device Identifier Mode Description Table for more details. 

4. Refer to Command Address and Data Input Table. Data is programmed, erased, or verified 
after inputting Commands. 

5. Status of Automatic Erase can be verified in this mode by Status Polling on 1/0^. I/Og to l/Og 
are in high impedance states. 

6. X = Don't Care. Vpp = 0 V to 
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HN28F101 Series 


■ COMMAND ADDRESS AND DATA INPUT 




First Cycle 

Second Cycle 

Command 

Bus Cycles 
Required 

Operation 
Mode ’ 

Address ^ 

Data ^ 

Operation 
Mode ’ 

Address ^ 

Data ^ 

Read" 

1 

Write 

X 

OOH 

Read 

RA 

^OUT 

Read Identifier Codes 

2 

Write 

X 

90H 

Read 

lA 

ID 

Set-up Erase/Erase ^ 

2 

Write 

X 

20 H 

Write 

X 

20 H 

Erase Verify 

2 

Write 

EVA 

AOH 

Read 

X 

EVD 

Setup Auto Erase/Auto Erase ® 

2 

Write 

X 

30H 

Write 

X 

30 H 

Setup Program/Program ^ 

2 

Write 

X 

40 H 

Write 

PA 

PD 

Program Verify ^ 

2 

Write 

X 

COH 

Read 

X 

PVD 

Reset 

2 

Write 

X 

FFH 

Write 

X 

FFH 


Notes: 1. 

2 . 

3. 

4. 

5. 

6 . 

7. 


Refer to Command Program Mode in Mode Selection about operation mode. 

Refer to Device Identifier Mode. lA = Identifier Address, PA = Programming Address, EVA = 
Erase Verify Address, RA = Read Address. 

Refer to Device Identifier Mode. PA are latched by Programming Command. ID = Identifier 
Output Code, PD = Programming Data, PVD = Programming Verify Output Data, EVD = Erase 
Verify Output Data. 

Command latch default value when applying 12VtoVppis"00H". Device is in Read Mode after 
Vpp is set to 12 V (before other Command is input). 

All data in the chip is erased. Erase data according to the Manual Chip Erase Flowchart. 
All data in the chip Is erased. Data is automatically programmed to OOH and erased 
automatically by internal logic circuitry. External Manual Erase Verify is not necessary. 
Erasure completion is verified by Status Polling on l/O^. 

Program data according to the Programming Flowchart. 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ^ 

0 

0 

> 

-0.6 to -+7.0 

V 

Programming Voltage ’ 

Vpp 

-0.6 to +14 

V 

All Input and Output Voltage ’ ^ 

v«v^^ 

- 0.6 to +7.0 

V 

Operating Temperature Range 

"^OPR 

0 to +70 

°C 

Storage Temperature Range ^ 

"^STG 

-55 to+125 

°C 

Temperature Under Bias 

"^BIAS 

-10 to +80 

°C 


Notes: 1. Relative to V 33 . 

2 . V,^ and = -2.0V for pulse width < 20 ns. 

3. Device storage temperature range before programming. 


■ CAPACITANCE (V^^ = 5V ± 10%, V 33 = OV, T^ = 0 to 70°C, f = 1 MHz) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Capacitance 


- 

- 

6 

pF 

V,N = 0V 

Output Capacitance 

^OUT 

- 

- 

12 

pF 

Vo^ = 0V 
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HN28F101 Series 


■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%. Vpp = V,, - 1 to V,,. = 0 to 70°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

'u 

- 

- 

2 

pA 

V,N = 0VtoV,, 

Output Leakage Current 

Ilo 

- 

- 

2 

mA 

VouT = 0VtoV,, 

Operating Current 

XCI 

- 

6 

15 

mA 

Iq^.^ = 0 mA, f = 1 MHz 

'CC2 

- 

10 

30 

mA 

\^^JJ = 0 mA, f = 8 MHz 

Standby Current 

'SBI 

- 

- 

1 

mA 

I 

> 

II 

|LU 

lo 

'SB2 

- 

- 

20 

pA 

0 

0 

> 

II 

|LU 

lo 

Vpp Current 

*PP1 

- 

- 

20 

pA 

Vpp = 5.5 V 

Input Voltage ^ 

Va 

-0.3’ 

- 

0.8 

V 


V,H 

2.2 

- 

Vcc+0.3^ 

V 


Output Voltage 

Voc 

- 

- 

0.45 

V 

Iql = 2.1 mA 

VoH 

2.4 

- 

- 

V 

loH = -400 pA 


Notes: 1. V,^ min =-2.0 V for pulse width < 20 ns. 

2. V,^ max = + 1.5 V for pulse width < 20 ns. If V,^ is over the specified maximum value, 

Read operation can not be guaranteed. 

3. Only defined for DC and long cycle function test. V,, max = 0.45 V, V.^ min = 2.4 V for AC 
function test. 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%, V,p = V33 to V,,, T, = 0 to 70°C) 


Test Conditions 

• Input pulse levels: 

• Input rise and fall times: 

• Output load: 

• Reference levels for measuring timing: 


0.45 V / 2.4 V 
<10 ns 

1 TTL Gate + 100 pF (Including scope and jig) 
0.8 V / 2.0V 


Item 

Symbol 

HN28F101-12 I 

HN28F101-15 I 

HN28F101-20 | 

Test 

Unit 

Condition 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Address Access Time 

Vcc 

- 

120 

- 

150 

- 

200 

ns 

>“ 

II 

|LU 

10 

11 

ILU 

lo 

Chip Enable Access Time 

^CE 

- 

120 

- 

150 

- 

200 

ns 

> 

II 

|UJ 

lo 

Output Enable Access 
Time 

^OE 

- 

60 

- 

70 

- 

80 

ns 

> 

II 

|LU 

lo 

Output Disable to High-Z ’ 

^DF 

0 

40 

0 

50 

0 

60 

ns 

_J 

>" 

II 

|LiJ 

lo 

Output Hold to Address 
Change 

^OH 

5 

- 

5 

- 

5 

- 

ns 

> 

II 

II 

|LU 

b 


Note: 1. tpp is defined as the time at which the output becomes an open circuit and data is no longer 

driven. 
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HN28F101 Series 


READ TIMING WAVEFORM 

Address 


X 


CE Standby Mode 


OE 


WE 


High 


>: 


\ Active Mode ^^y^Standby Mode 


^CE 


\ 


^OE 


^ACC 


Data Out 






^DF 


•OK 


Data Out Valid 




(TD.R.HN28F101) 

DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 

= 5V ± 10%, Vpp = 12.0 V ± 0.6 V, T^ = 0 to 70X) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

'u 

- 

- 

2 

|liA 

V,, = 0VtoV,, 

Output Leakage Current 

1.0 

- 

- 

2 

pA 

VouT = 0 VtoV,, 

Operating Read 

Current 

'cci 

- 

6 

15 

mA 

Iq^.^ = 0 mA, f = 1 MHz 

'CC2 

- 

10 

30 

mA 

= 0 mA, f = 8 MHz 

Program 

'CC3 

- 

2 

10 

mA 


Erase 

'CC4 

■■ 

10 

40 

mA 

Automatic Erase 

'CC5 

- 

5 

15 

mA 

Manual Erase 

Standby V^.^ Current 

'SBI 

- 

- 

1 

mA 

CE=V„ 

’SB2 

- 

- 

200 

pA 

o 

o 

> 

ii 

lUJ 

iQ 

Vpp Current Read 

*PP1 

- 

- 

1 

mA 

Vpp= 12.6 V 

Program 

Ipp2 

- 

5 

30 

mA 

Programming 

Erase 

TP3 

- 

35 

80 

mA 

Automatic Erase 

'PP4 


10 

30 

mA 

Manual Erase 

Input Voltage ^ 

V,. 

-0.3^ 

- 

0.8 

V 


V,H 

2.2 

- 

Vcc+O-3^ 

V 


Output Voltage 

Vo. 

- 

- 

0.45 

V 

1oh = 2.1A 

< 

o 

X 

2.4 

- 

- 

V 

loH = -400pA 


Notes; 1. must be applied before Vpp and removed after Vpp, or V^.^. and Vpp must be applied 
simultaneously. 

2 . Vpp must not exceed 14 V, including overshoot. 

3. Device reliability may be adversely affected if the device is installed or removed while Vpp = 
12 V. 

4. V, L min = -1.0 V for pulse width < 20 ns. 

5. If V|^ is over the specified maximum value, programming operation cannot be guaranteed. 
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HN28F101 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 

= 5V ± 10%, Vpp = 12.0 V ± 0.6 V, T^ = 0 to 70°C) 

Test Conditions 

• Input pulse levels: 0.45 V/2.4 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TTL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V/2.0V 


Item 

Symbol 

HN28F101-12 I 

HN28F101-15 I 

HN28F101-20 | 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Programming Cycle Time 

^cwc 

120 

- 

150 

- 

200 

_ 

ns 

Address Setup Time 

^AS 

0 

- 

0 

- 

0 

- 

ns 

Address Hold Time 

t*H 

60 

- 

60 

- 

60 

- 

ns 

Data Setup Time 

^DS 

50 

- 

50 

- 

50 

. 

ns 

Data Hold Time 

^DH 

10 

- 

10 

- 

10 

- 

ns 

Chip Enable Setup Time 

^CES 

0 

- 

0 

- 

0 

- 

ns 

Chip Enable Hold Time 

^CEH 

50 

- 

50 

- 

50 

- 

ns 

Vpp Setup Time 

^VPS 

100 

- 

100 

- 

100 

- 

ns 

Vpp Hold Time 

^VPH 

100 

- 

100 

- 

100 

- 

ns 

Write Enable Pulse Width 

Wp 

70 

- 

70 

- 

80 

- 

ns 

Write Enable High Time 

Wh 

40 

- 

40 

- 

40 

- 

ns 

Output Enable Setup Time 
Before Command Prog. 

^OEWS 

0 

- 

0 

- 

0 

- 

ns 

Output Enable Setup Time 
Before Verify 

^OERS 

6 

- 

6 

- 

6 

- 

|LIS 

Verify Access Time 

^VA 

- 

120 

- 

150 

- 

150 

ns 

Output Enable Setup Time 
Before Status Polling 

^OEPS 

120 

- 

120 

- 

120 

- 

ns 

Status Polling Access Time 

^SPA 

- 

120 

- 

150 

- 

200 

ns 

Standby Time Before Prog. 

^PPW 

25 

- 

25 

- 

25 

- 

ps 

Erase Standby Time 

^ET 

9 

11 

9 

11 

9 

11 

ms 

Output Disable Time 

^DF 

0 

40 

0 

50 

0 

60 

ns 

Automatic Erase Time 

^AET 

- 

30 

- 

30 

- 

30 

s 


Notes: 1. 
2 . 

3. 

4. 


CE, OE, WE must be fixed high during Vpp transition from 5 V to 12 V or from 12 V to 5 V. 
Except for sending a Command Program, a Read operation at Vpp = 12 V is similar to a 
Read operation at Vpp = 

tppis defined as the time at which the output becomes an open circuit and data is no longer 
driven. 

Addresses are taken in on the falling edge of the Write Enable pulse and latched on the 
rising edge of the Write Enable pulse during Chip Enable low. Data is latched on the rising 
edge of the Write Enable pulse during Chip Enable low. 
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HN28F101 Series 


■ PROGRAMMING FLOWCHART 

The HN28F101 can be programmed with the fast, high-reliability programming algorithm shown in the 
following flowchart. This algorithm provides faster programming time without voltage stress to the device or 
deterioration in reliability of programmed data. Random transition of CE, OE, and WE are not permitted when 
executing this algorithm. 



(FC.P.FIash) 


Note: In the case of programming two or more HN28F101 devices simultaneously, the following steps 

should be applied to the verified devices to avoid over programming: 

1 . Set-up Program Command: Write FFH 

2 . Program Command: Write FFH 

3. Program Verify Command: Write OOH 

4. Program Verify Address: Read Address 
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HN28F101 Series 


■ MANUAL CHIP ERASE FLOWCHART 

The HN28F101 can be erased with the fast, high-reliability erase algorithm shown in the following flowchart. 
This algorithm provides a fast erase time without voltage stress to the device or deterioration In reliability of 
programmed data. Random transition of CE, OE, and WE are not permitted when executing this algorithm. 



Note 1: Refer to Fast High-Rellabllitv Programming Flowchart. 

Note: In the case of erasing two or more HN28F101 devices simultaneously, the following steps 

should be applied to the verified devices to avoid over erasing: 

1. Set-up Erase Command: Write AOH 

2. Erase Verify Address: Verify Address 

3. Erase Command: Write AOH 

4. EraseVerify Command: Write AOH 
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HN28F101 Series 


■ PROGRAMMING TIMING WAVEFORM 



■ MANUAL CHIP ERASE TIMING WAVEFORM 
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HN28F101 Series 


■ AUTOMATIC CHIP ERASE TIMING WAVEFORM 

The fast Automatic Erase algorithm shown in the following timing waveform can be applied. All of the data 
in the chip is erased. External pre-write and erae verify are not required because the cells are pre-written, erased 
and verified automatically by internal control circuitry. Erasure completion can be verified by Status Polling after 
the Automatic Erase starts. Erasure completion can be verified by Status Polling. This algorithm provides a fast 
erase time without any voltage stress to the device or deterioration in data reliability. 



The HN28F101 features Status Polling as a method to indicate that the embedded algorithms are either in 
progress or completed. While the Automatic Chip Erase algorithm is in operation, the l/O^ pin is lowered to 
until the erase operation is completed. Upon completion of the erase operation, the l/O^ pin Is set to The 
Status Polling feature is only active during the Automatic Chip Erase algorithm. 

■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


■ HN28F101 SERIES IDENTIFIER CODE 


Identifier 

Ao 









Hex Data 

Manufacturer Code 


0 

0 

0 

0 

0 

1 

1 

1 

07 

Device Code 

V,H 

0 

0 

0 

1 

1 

0 

0 

1 

19 


Notes: The HN28F101 Series Identifier Codes can be read by two methods: 

1 . Write 90H to the device with CE = Vi^and A^ = OE = (all other addresses are Don't 

Care). The Device Code of 19H will appear after the fall of OE. The Manufacturer Code of 
07H will appear after A^ transitions to V, _ 

2. 12.0 V^.6 V to Ag .With A^ = V,„ (all other addresses are LOW), Vpp = CE = 
OE = V,Land WE = V,^. The Device Code of 19H will appear. After A^ transitions to V,l the 
Manufacturer Code of 07H will appear on the I/O lines. 
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Preliminary 


HN28F4001 Series 


4M (512K X 8-bit) Flash Memory 

■ DESCRIPTION 

The Hitachi HN28F4001 is a 4-Megabit CMOS Flash 
Memory organized as 524,288 x 8-bit. The HN28F4001 is 
capable of in-system electrical chip and block erasure and 
reprogramming. 

The HN28F4001 programs and erases data with a 12 V 
Vpp supply and a 5 supply. The HN28F4001 conforms 
to the JEDEC Standard Dual-Supply EEPROM Command 
Set. Its Automatic Commands do not require complicated 
external control to program or erase data because of its 
automatic verify programming, chip erase and block erase 
functions. 

The block architecture of the HN28F4001 segments the 
device Into 32 blocks of 16KBytes each. This feature allows 
the user to erase and reprogram one random block of data 
and more than one block of data simultaneously. 

Hitachi's HN28F4001 is offered In JED EC-Standard 
Byte-Wide EPROM pinouts In 32-lead SOP and TSOP 
packages. This allows an easy upgrade from the HN28F101, 
1 Megabit Flash Memory, as well as socket replacement 
with Mask ROMs. The HN28F4001 TSOP is offered in both 
standard and reverse bend pinouts. 

■ FEATURES 

• Dual Power Supply: 

Vcc = 5 V±10% 

Vpp = 12.0 V ± 0.6 V (Erase/Program) 

• Fast Access Times: 

150 ns/170 ns (max) 

• Low Power Dissipation: 

Read Current: 15 mA (typ) 

Standby Current: 1 pA (typ) 

• Automatic Byte Programming: 

Programming Time: 40 ps/Byte (typ) 

Address, Data, Control Latch Function 
Intern al Automatic Program Verify 
Data Polling Function 

• Automatic Chip and Block Erase: 

Erase Time: 4 sec (typ) 

Internal Pre-Write and Erase Verify 
Status Polling Function 

• Block Architecture: 

Block Size: 16KBytes x 32 Blocks 
Simultaneous Erase of Multiple Blocks 

• Erase Endurance: 

10,000 times (min) 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
Mask ROM Compatible 

• Packages: 

32-lead Plastic SOP 
32-lead Plastic TSOP (Type I) 
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HN28F4001 Series 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN28F4001FP-15 

150 ns 

32-lead Plastic SOP 

HN28F4001FP-17 

170 ns 

(FP-32D) 

HN28F4001T-15 

150 ns 

32-lead Plastic TSOP 

HN28F4001T-17 

170 ns 

(TFP-32D) 

HN28F4001R-15 

150 ns 

32-lead Plastic TSOP 

HN28F4001R-17 

150 ns 

(TFP-32DR) 
Reverse bend 


■ PIN ARRANGEMENT 


HN28F4001FP Series 


Vppc 
A16c: 
A15l= 
AI2II: 
A7C: 
A6IZ 
A5C 
A4IZ 
A3C 
A2IZ 
Aid 
AOC 
l/OOd 
1/01C 
I/02C 
VssC 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 


32 

31 

30 

29 

28 

32-LEAD 27 

TOP v'lEW 26 

25 

24 

23 

22 

21 

20 

19 

18 

17 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

Zl 

□ 

□ 

□ 


Vcc 

A18 

A17 

A14 

A13 

A8 

A9 

^1 

OE 

_^0 

CE 

1/07 

1/06 

1/05 

1/04 

1/03 


{PinD32.HN28F4001) 


■ PIN DESCRIPTION 


Pin Name 

Function 

\ - K 

Address 

i/o„ - I/O, 

Input/Output 

UB 

Chip Enable 

OE 

Output Enable 

Vcc 

Power Supply 

^PP 

Programming Supply 

v^i ' 

Ground 
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HN28F4001 Series 


■ PIN ARRANGEMENT (continued) 

HN28F4001T Series 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 



HN28F4001 Series 


■ BLOCK DIAGRAM 



(BD.HN28F4001) 


■ MODE SELECTION 


Mode 

CE 

OE 

A, 

Ao 

Vpp 

I/Oq to 1/0^ 

Read 

Read 

V,u 

V„ 

A. 

Ao 

o 

CO 

> 



Output Disable 

V,u 

V„ 

X 

X 

VsstoVpp 

High-Z 


Standby 

V,H 

X 

X 

X 

VsstoVpp 

High-Z 


Identifier ^ 

Va 

Va 

V 2 

Va 

VsstoVpp 

Code"07" 



Va 

Va 

Vh^ 

V,H 

VsstoVpp 

Code"80" 

Command 

Read 

Va 

Va 

A. 

A« 

Vpp 

^OUT 

Program 

Standby 

V,H 

X 

X 

X 

V 

Vpp 

High-Z 


Write ^ 

Va 

V,H 

A, 

A„ 

V 

Vpp 



Notes: 1. Device Identifier Code can be output in Command Program Mode. Refer to Command 
Address and Data Input Table. 

2. 11.4V<V^<12.6V 

3. Data can also be read when 12 V is applied to Vpp. Device Identifier Code can be output by 
Command inputs. See Device Identifier Mode Description Table for more details. 

4. Refer to Command Address and Data Input Table. Data is programmed, erased, or verified 
after inputting Commands. 

5. Status of Programming and Erase can be verified in this mode. Status Outputs on l/O^. 

I/Oq to l/Og are in high impedance states. 

6. X = Don't Care. Vpp = OV to 
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HN28F4001 Series 


■ COMMAND ADDRESS AND DATA INPUT 




First Cycle 

Second Cycle 

Command 

Bus Cycles 
Required 

Operation 
Mode ^ 

Address ^ 

Data ^ 

Operation 
Mode ^ 

Address ^ 

Data^ 

Read (Memory) ^ 

1 

Write 

X 

OOH 

Read 

RA 

^OUT 

Read Identifier Codes 

2 

Write 

X 

90H 

Read 

lA 

ID 

Set-up Chip Erase/ 

Chip Erase ® 

2 

Write 

X 

20H 

Write 

X 

20H 

Set-up Block Erase/ 

Block Erase ® 

2 

Write 

X 

60H 

Write 

BA 

60H 

Erase Verify ® 

2 

Write 

EVA 

AOH 

Read 

X 

EVD 

Setup Auto Chip Erase/ 

Auto Chip Erase ® 

2 

Write 

1 

X 

30H 

Write 

X 

30H 

Setup Auto Block Erase/ 

Auto Block Erase ® 

2 

Write 

X 

20H 

Write 

BA 

DOH 

Setup Program/Program ’’ 

2 

Write 

X 

40H 

Write 

PA 

PD 

Program Verify ^ 

2 

Write 

PA 

COH 

Read 

X 

PVD 

Setup Auto Program/ 

Auto Program 

2 

Write 

X 

10H 

Write 

PA 

PD 

Reset 

1 or 2 

Write 

! X 

FFH 

Write^’ 

X 

FFH’’ 


Notes: 1. Refer to Command Program Mode in Mode Selection about operation mode. 

2. Refer to Device Identifier Mode. lA = Identifier Address, PA = Programming Address, EVA = 
Erase Verify Address, RA = Read Address, BA = Block Address. Addresses are latched on the 
rising edge of chip-enable pulse. 

3. Refer to Device Identifier Mode. PA are latched by Programming Command. ID = Identifier 
Output Code, PD = Programming Data, PVD = Programming Verify Output Data, EVD = Erase 
Verify Output Data. 

4. Command latch default value when applying 12 V to Vpp is "OOH". Device is in Read Mode after 
Vpp Is set to 12 V (before other Command is Input). 

5. All data in the chip is erased. Erase data according to the Manual Chip Erase Flowchart. 

6. All data In the chip Is erased. Data is automatically programmed to OOH and erased 
by internal logic circuitry. External Manual Erase Verify Is not required. Erasure completion 
must be verified by Status Polling on l/O^. 

7. Program data according to the Manual Programming Flowchart. 

8. Block data Indicated by BA is erased. Erase data according to the Manual Block Erase 
Flowchart. 

9. Block data indicated by BA is erased. Data is automatically programmed to OOH and erased 
by internal logic circuitry. External Manual Erase Verify is not required. Erasure completion 
must be verified by Status Polling on l/O^. 

10. One Byte of data is programmed. Data Is programmed automatically by internal logic circuit. 
External program verify is not required. Program completion must be verified by Data Polling 
on 1/0^. 

11. Write Reset Command twice to exit from program setup state or auto verify program setup 
state. Write it once to exit from others. The Reset Command is not valid during the following: 

(1) Standby time (t^^) during Manual Erase. 

(2) Erase time Vetb) during Automatic Erase. 

(3) Programming time (t^^) after Inputting setup command (10H) In Auto Verify Programming. 
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HN28F4001 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ^ 

Voo 

-0.6 to +7.0 

V 

Programming Voltage ^ 

Vpp 

-0.6 to+14.0 

V 

Ag Voltage 

V,D 

-0.6 to +13.5 

V 

All Input and Output Voltage 

V„VouT 

-0.6 to +7.0 

V 

Operating Temperature Range 

"^OPR 

0 to +70 

°C 

Storage Temperature Range ^ 

^STG 

-65 to +125 

°C 

Storage Temperature Under Bias 

"^BIAS 

-10 to +80 

°C 


Notes: 1 . Relative to V 33 . 

2. V,^, Vqljt and V,p min =-2.0V for pulse width < 20 ns. 

3. Device storage temperature range before programming. 


■ CAPACITANCE (T^ = 25°C, f = 1 MHz) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Conditions 

Input Capacitance 

C,. 

- 

4 

6 

PF 

> 

0 

II 

z 

> 

Output Capacitance 

^OUT 

- 

10 

12 

PF 

VouT = 0V 


■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10 %, Vp, = V 33 to T, = 0 to 70°C) 



Notes: 1 . Vj^min = -1.0 V for pulse width < 50 ns. Vj^min = - 2.0 V for pulse width < 20 ns. 

2. V,^ max = -f-1.5 V for pulse width < 20 ns. If V,^ is over the specified maximum value, 

Read operation can not be guaranteed. 

3. Only defined for DC and long cycle function test. V, max = 0.4 and min = 3.0 V for AC 
function test. 
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HN28F4001 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%, Vpp = V33 to V,,. T, = 0 to 70°C) 

Test Conditions 

• Input pulse levels; 0.4 V/3.0 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TTL Gate -1-100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 2.0 V 


Item 

Symbol 

HN28F4001-15 | 

HN28F4001-17 

Unit 

Test 

Conditions 

Min. 

Max. 

Min. 

Max. 

Address Access Time 

Ucc 

- 

150 

- 

170 

ns 

> 

ii 

IS 

Ii 

|UJ 

10 

Chip Enable Access Time 

‘CE 

- 

150 

- 

170 

ns 

OE = V„ 

Output Enable Access 
Time 

toE 

- 

70 

- 

70 

ns 

> 

11 

|IU 

lo 

Output Disable to High-Z’ 

^DF 

0 

50 

0 

60 

ns 

CE = V,LorOE = V,L 

Output Hold to Address 
Chanae 

^OH 

5 

- 

5 

- 

ns 

> 

II 

|UJ 

lo 

II 

ILU 

10 


Note: 1. tpp is defined as the time at which the output becomes an open circuit and data is no longer 

driven. 


■ READ TIMING WAVEFORM 




Address 

^ 

_ ? 







CE Standby mode 

Active mode 

^ \ 
Standby mode \ 

. tcE 



OE 


C - 

- fOE ^ 

« tACC ^ 

i 

1 

^OH ^ 




^ 1 



Z-5 

Data out valid 



\\\\^ 







(TD.R.HN28F4001) 
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HN28F4001 Series 


■ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 

= 5V ± 10%, Vpp = 12.0 V ± 0.6 V, = 0 to +70°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Conditions 

Input Leakage Current 

lu 

- 

- 

2 

pA 

V = V to V 

Output Leakage Current 

’lo 

- 

- 

2 

pA 

V = V to V 

Operating V^^. Read 

Current 

XCI 

- 

3 

30 

mA 

= 0 mA, f = 1 MHz 

'CC2 

- 

15 

50 

mA 

Iq^.^ = 0 mA, f = 6.7 MHz 

Program 

'CC3 

- 

7 

30 

mA 

Programming 

Erase 

'CC4 

- 

15 

30 

mA 

Erasing 

Program 

Verify 

'CC5 

- 

3 

15 

mA 

Programming Verify 

Erase 

Verify 

'CC6 

- 

3 

15 

mA 

Erase Verify 

Standby V^.^ Current 

‘SBI 

- 

0.3 

1 

mA 

^=V,H 

'SB2 

- 

40 

200 

pA 

CE =Vc^±0.3 V 

Vpp Current Read 

'PPI 

- 

80 

200 

pA 

Vpp= 12.6 V 

Program 

Ipp2 

- 

13 

50 

mA 

Programming 

Erase 

'PP3 

- 

40 

80 

mA 

Automatic Erase 

Program 

Verify 

‘PP4 

- 

1 

10 

mA 

Programming Verify 

Erase 

Verify 

^CC5 

- 

0.5 

10 

mA 

Erase Verify 

Input Voltage 

V,u 

- 0.55 

- 

0 . 8 ^ 

V 


V,H 

2.2^ 

- 

Voc+O-5^ 

V 


Output Voltage 

Voc 


- 

0.45 

V 

\a. = 2A mA 

VoH 

2.4 



V 

loH = -400pA 


Notes: 1. V(.(.^Vpppower on/off timing; must be applied before or simultaneously with Vpp, and 
removed after or simultaneously with Vpp. These conditions must be satisfied at power on 
and off caused by power failure to the device. 



2 . 

3. 

4. 

5. 

6 . 

7. 


Vpp must not exceed 14 V, including overshoot. 

Device reliability may be adversely affected if the device is installed or removed while Vpp 
= 12V. 


When CE = V, L do not change Vpp from V, ^ to 12 V or 12 V to V, 

V,L min = -1.0 V for pulse width < 20 ns. 

If V,^ is over the specified maximum value, programming operation cannot be guaranteed. 
Read operation can not be guaranteed. 

Only defined for DC and long cycle function test. Vj^max = 0.4 and V,^min = 3.0 V for AC 
function test. Hl^yVOHI 
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HN28F4001 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 

= 5V ± 10%, Vpp = 12.0 V ± 0.6 V. = 0 to 70°C) 

Test Conditions 

• Input pulse levels: 0.45 V/2.4 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TTL Gate 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 2.0V 




HN28F4001-15 | 

HN28F4001-17 | 



Item 

Symbol 

Min. 

Max. 

Min. 

Max. 

Unit 

Test Condition 

Vpp Setup Time 

^VPS 

100 

- 

100 

- 

ns 


Output Enable Setup Time 

^OES 

100 

- 

100 

- 

ns 


OE / CE Setup Time after 

^OESA 

6 

- 

6 

- 

ps 


Command Write 

^CESA 

6 


6 

- 

ps 


Chip Enable Hold Time 

^CEH 

60 

- 

60 

- 

ns 


Chip Enable Pulse Width 

^CEP 

60 

; - 

60 

- 

ns 


Address Setup Time 

^AS 

50 

- 

50 

- 

ns 


Address Hold Time 

‘ah 

20 


20 

- 

ns 


Data Setup Time 

^DS 

50 

i 

50 

- 

ns 


Data Hold Time 

^DH 

20 

- 

20 

- 

ns 


CE / OE Setup Time before 

^CESP 

120 

- 

120 

- 

ns 


Status Polling 

^OESP 

120 

- 

120 

- 

ns 


CE / OE Setup Time 

o 

CO 

100 

- 

100 

- 

ns 


before Command Write 

^OESC 

100 

- 

100 

- 

ns 


CE / OE Setup Time 

^CESV 

6 

- 

6 

- 

ps 


before Verify 

^OESV 

6 

- 

6 

- 

ps 


CE to Output Delay in Verify 

^CEV 

- 

300 

- 

300 

ns 

> 

II 

iS 

Vpp Hold Time 

^VPH 

100 

- 

100 

- 

ns 


Total Auto Chip Erase Time 

^AETC 

- 

30 

- 

30 

s 


Total Auto Block Erase Time 

Vetb 

- 

30 

- 

30 

s 


Total Auto Verify Programming Time 

^AVT 

10 

2000 

10 

2000 

ps 


Standby Time Before Programming 

^PPW 

25 

- 

25 

- 

ps 


Erase Standby Time 

^ET 

0.95 

- 

0.95 

- 

ms 


Block Address Load Cycle 

^ALC 

0.12 

3 

0.12 

3 

ps 


Block Address Load Time 

tBAU 

10 

- 

10 

- 

ps 



Notes: 1. ^ and OE must be fixed high during Vpp transition from 5 V to 12 V or from 12 V to 5 V. 

2. Except for sending a Command Program, a Read operation at Vpp= 12 V is similar to a 
Read operation at Vpp = 

3. tpp is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 
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HN28F4001 Series 


■ PROGRAMMING AND ERASE TIME ^ 


Mode 

Min. 

Typ. 

Min. 

Unit 

Block (16KB) Erase Time Automatic ^ 

- 

4 

30 

s 

Manual 

- 

1 

30 

s 

Chip (512KB) Erase Time Automatic 

- 

4 

30 

s 

Manual 

- 

1 

30 

s 

Block (16KB) Erase Time Automatic 

- 

0.7 

33^ 

s 

Manual 

- 

1 

30 

s 


Notes: 1. 
2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 


These values are the same for all read access versions. 

Automatic Block Erase does not depend on the number of blocks erased simultaneously. 
Excludes pre-write process before Erasure and Verify process (6 ps x 16KB or 512KB). 
Excludes system overhead. 

Minimum Byte Program time = 31 )lis (25 |u,s Program + 6 ins Verify). 

T,= 25»C,Vpp=12V, V,, = 5V. 

Theoretical value calculated from t^^ max. 2 ms x 16KB = 33 seconds. 

Theoretical value calculated from Manual Programming Flowchart. 

(25 jns + 6 ps) X 100 times x 16KB = 51 seconds. 


■ AUTOMATIC PROGRAMMING TIMING WAVEFORM 

One Byte of data is programmed. External programming verification is not required because these 
operations are executed automatically by internal control circuitry. Programming completion can be verified 
by Data Polling after the Automatic Programming starts. Device outputs reverse input data during auto 
programming on l/O^. I/O^ to l/Og are high impedance. 



Example: Write Reset Command or Read Command to read data after programming. 

2. During Program Time (t^^) after writing Setup Auto Verify Programming Command (10H), 
the device does not accept any Commands, including Reset. 
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HN28F4001 Series 


■ AUTOMATIC CHIP ERASE TIMING WAVEFORM 

The fast Automatic Chip Erase algorithm shown in the following timing waveform can be applied. All of the 
data in the chip is erased. External pre-write and erase verify are not required because the cells are pre-written 
and data Is erased automatically by internal control circuitry. Erasure completion can be verified by Status 
Polling after the Automatic Erase starts. The device outputs level during erasure and level after erasure 
on l/O^. I/Oq to l/Og are high impedence. 



{TD.ACE.HN28F4001) 


Notes; 1. 
2 . 


To exit from Status Polling in the Automatic Chip Erase Mode, write the next Command. 
Example: Write Reset Command or Read Command to read data after It has been erased. 
During Erase Time the device does not accept any Commands, including Reset. 
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HN28F4001 Series 


■ AUTOMATIC BLOCK ERASE TIMING WAVEFORM 

All of the data in the block (16KBytes) indicated by to A^^ is erased. External pre-write and erase verify 
is not required because the cells are pre-written and data in the block is erased automatically by internal control 
circuitry. Erasure completion can be verified by Status Polling after the automatic erase starts. The device 
outputs Vql level during erasure and level after erasure on l/O^. I/O^ to l/Og are high impedence. 

As indicated below, a single random blockor any combination of multiple blocks can be erased simultaneously. 



Command 20H Command DOH 

{TD.ABE.HN28F4001) 


Notes: 1. I/O^to l/O^mustnotbeheldatFFH (V,^level) when inputting Blockaddessfrom A^^to A^^after 
writing Command DOH. (Set V,j^ is shown in the above figure). If FFH is held, the device will 
Reset and change to the Read Mode. 

2. To exit from Status Polling mode, write the next Command. 

3. During Block Erase Time (t^^TB)’ device does not accept any Commands, including 
Reset. 
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HN28F4001 Series 


■ MANUAL PROGRAMMING FLOWCHART 

The HN28F4001 can be programmed with the fast, high-reliability programming algorithm shown in the 
following flowchart. This algorithm provides fast programming time without any voltage stress to the device or 
deterioration in reliability of programmed data. 



(FC.P.HN28F4001) 


Note: In case two or more devices are programmed simultaneously, the following steps should be applied 

to avoid over-programming the verified device: 

1. Setup Program Command: Write FFH 

2. Program Command: Write FFH 

3. Program Verify Command: Write OOH 

4. Program Verify Address: Read Address 
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HN28F4001 Series 


■ MANUAL PROGRAMMING TIMING WAVEFORM 



(TD.MP.HN28F4001) 

Notes: 1. The data output level during program verification may result In an intermediate level between 
and Vql due to insufficient programming. 

2. After reading Program Verify data (CE and OE turn from V,l level to V,^ level), write the next 
Command to read, program, erase and program verify. 

Example: Write Program Verify Command or set Program Verify address to verify next 
address continuously. 
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HN28F4001 Series 


■ MANUAL CHIP ERASE FLOWCHART 

The HN28F4001 can be erased with the fast, high-reliability chip erase algorithm shown in the following 
flowchart. This algorithm provides a fast erase time without any voltage stress to the device or deterioration in 
data reliability. 



(FC.CE.HN28F4001) 


Note: 1. Program data according to Manual Programming Flowchart. 

2 . In case two or more devices are erased simultaneously, the following steps should be applied 
to avoid over-erasing the verified device: 

1 . Setup Erase Command: Write FFH 

2. Erase Command: Write FFH 

3. Erase Verify Command: Write OOH 

4. Erase Verify Address: Read Address 
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HN28F4001 Series 


■ MANUAL BLOCK ERASE FLOWCHART 

The HN28F4001 can be erased with the fast, high-reliability block erase algorithm shown in the following 
flowchart. This algorithm provides a fast block (16KBytes) erase time without any voltage stress to the device 
or deterioration in data reliability. 



{FC.BE.HN28F4001) 


Note: 1. Program data according to Manual Programming Flowchart. 

2. In case two or more devices are erased simultaneously, the following steps should be applied 
to avoid over-erasing the verified device: 

1. Setup Erase Command: Write FFH 

2. Erase Command: Write FFH 

3. Erase Verify Command: Write OOH 

4. Erase Verify Address: Read Address 
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HN28F4001 Series 


■ MANUAL CHIP ERASE TIMING WAVEFORM 



(TD.CE.HN28F4001) 


Notes: 1. 
2 . 


3. 


The data output level during erase verification may result in an intermediate level between 
and Vql due to insufficient erasing^ _ 

After reading Erase Verify data (CE and OE turn from level to V,^ level), write the next 
Command to read, program, erase and program verify. 

Example: Write Erase Verify Command or set Erase Verify address to verify next address 
continuously. 

During Standby Erase Time {t^), the device does not accept any Commands, including Reset. 
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HN28F4001 Series 


■ MANUAL BLOCK ERASE TIMING WAVEFORM 

As indicated below, a single random block or any combination of multiple blocks can be erased 
simultaneously. 



Command 60h Command 60h Command AOh 


(TD.BE.HN28F4001) 

Notes: 1. The data output level during erase verification may result in an intermediate level between 

and Vql due to insufficient erasing. 

2. I/Oq to l/O^must not be held at FFH (V,^ level) when inputting Block addess from to A,^ after 

writing Command 60H twice. (Set V,l Is shown in the above figure). If FFH is held, the device 
will Reset and change to the Read Mode._ 

3. After reading Erase Verify data (CE and OE turn from level to V,^ level), write the next 
Command to read, program, erase and program verify. 

Example: Write Erase Verify Command or set Erase Verify address to verify next address 
continuously. 

4. During Standby EraseTime(tg.p),thedevicedoesnotacceptany Commands, including Reset. 
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HN28F4001 Series 


■ READ TIMING WAVEFORM (Vpp APPLIED) 

Vcc 5V_ 



(TD.RTW.HN28F4001) 


Notes; 1. When 12V is applied to Vpp, programmed data might be destroyed by the voltage fluctuation 
of the supplu voltage, such as a large ramp, to suppress voltage fluctuation of in¬ 
sertion of a bypass capacitor is recommended. 


■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


■ HN28F4001 SERIES IDENTIFIER CODE 


Identifier 

A„ 

I/O, 

l/Oe 

I/O, 

I/O, 

I/03 

I/O, 

I/O, 

l/Oo 

Hex Data 

Manufacturer Code 

Va 

0 

0 

0 

0 

0 

1 

1 

1 

07 

Device Code 

V,H 

1 

0 

0 

0 

0 

0 

0 

0 

80 


Notes: 1. Device identifier code can be read out by applying 12.0 V ± 0.5 V to A9 when Vpp = y^^, or 
inputting Command while Vpp=12 V. 

2. y^Q = Vpp=5.0 V ± 10% when applying 12 V to A9. 

y^^ =5.0 V ± 10% and Vpp=12.0 V ± 0.6 V in command inputs. 

3. A1 to A8, AlOto A18, CE, andOE = V,l. 
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HN28F4001 Series 


■ IDENTIFIER CODE READ TIMING WAVEFORM (Vpp = to 



■ IDENTIFIER CODE READ TIMING WAVEFORM (Vpp = 12V) 


Vcc 5V 
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Mask ROM 


SECTION 3 


Mask ROM 


Source 

Page 

1M 

128Kx8 

HN62321/331 Series 

Data Book 

3-1 


128Kx8 

HN62321E Series 

Data Book 

3-4 


128Kx8 

HN62321 A/331 A Series 

Data Book 

3-7 

2M 

128Kx16/256Kx8 

HN62412/422 Series 

Data Book 

3-11 


128Kx16 

HN62442B Series 

Data Book 

3-17 


256Kx8 

HN62302B Series 

Data Book 

3-23 

4M 

256Kx16/512Kx8 

HN62414/434 Series 

Data Book 

3-27 


256Kx16/512Kx8 

HN62415 Series 

Addendum 

3-1 


256Kx16/512Kx8 

HN62W415 Series 

Addendum 

3-8 


256Kx16/512Kx8 

HN62444 Series 

Data Book 

3-41 


256KX16 

HN62444B Series 

Data Book 

3-47 


256Kx16 

HN62444BN Series 

Data Book 

3-52 


512Kx8 

HN62314B/334B Series 

Data Book 

3-58 


512Kx8 

HN62344B Series 

Data Book 

3-62 


512Kx8 

HN62335B Series 

Addendum 

3-15 


512Kx8 

HN62W335B Series 

Addendum 

3-19 

8M 

512KX16/ 1Mx8 

HN62418/428 Series 

Data Book 

3-65 


512Kx16/1Mx8 

HN62W428 Series 

Data Book 

3-72 


512KX16/ 1Mx8 

HN62438 Series 

Replaced by HN62448 



512KX16/ 1Mx8 

HN62448 Series 

Addendum 

3-23 


512KX16/ 1Mx8 

HN62438N Series 

Replaced by HN62448N 



512Kx16/ 1Mx8 

HN62448N Series 

Addendum 

3-30 


1Mx8 

HN62318B/328B Series 

Data Book 

3-93 


1Mx8 

HN62W328B Series 

Data Book 

3-96 


1Mx8 

HN62338B Series 

Data Book 

3-99 

16M 

1Mx16/2Mx8 

HN624116 Series 

Data Book 

3-102 


1Mx16/2Mx8 

HN624W116 Series 

Data Book 

3-108 


1Mx16/2Mx8 

HN624316 Series 

Addendum 

3-38 


1Mx16/2Mx8 

HN624316N Series 

Addendum 

3-45 
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Preliminary 


HN62415 Series 


4M (2S6K X 16-bn) and (512K x 8-btt) Mask ROM 

■ DESCRIPTION 

The Hitachi HN62415 Series is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 262,144 x 16-bit 
and 524,288 x 8-blt. 

The low power consumption of this device makes it Ideal for 
battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62415 Series is offered in 40-pln Plastic DIP, 40- 
lead Plastic SOP, 44-lead Plastic QFP and TQFP, 48-lead Plastic 
SOP and 44-lead Plastic TSOP packages. 

■ FEATURES 

• Single Power Supply: 

= 5 V±10% 

• Fast Access Times: 

120 ns/150 ns (max) 

• Low Power Consumption: 

Active Current: 150 mW (typ) 

Standby Current: 5 pW (typ) 

• User Selectable Organization: 

256K X 16-blt (Word-Wide) 

512K X 8 -bit (Byte-Wide) 

Switchable with BHE pin 

• TTL-CompatIble Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

40-pin Plastic DIP 
40-lead Plastic SOP 
44-lead Plastic QFP 
44-lead Plastic TQFP 
48-lead Plastic SOP 
44-lead Plastic TSOP (Type II) 
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HN62415 Series 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN62415P 

120 ns 

150 ns 

40-pin Plastic 

DIP (DP-40) 

HN62415FA 

120 ns 

150 ns 

40-lead Plastic 
SOP (FP-40D) 

HN62415FP 

120 ns 

150 ns 

44-lead Plastic 
QFP (FP-44A) 

HN62415TFP 

120 ns 

150 ns 

44-lead Plastic 
TQFP (TFP-44) 

HN62415F 

120 ns 

150 ns 

48-lead Plastic 
SOP (FP-48DA) 

HN62415TT 

120 ns j 

150 ns 

44-lead Plastic 
TSOP (TTP-44D) 


■ PIN ARRANGEMENT 


HN62415P 

Series 




HN62415FA Series 





A171Z 

lO 


40 

□ 

A8 

A17 

□ 

io 


40 

□ 

A8 

A7C: 

2 


39 

□ 

A9 

A7 

C 

2 


39 

□ 

A9 

A6C: 

3 


38 

□ 

A10 

A6 

C 

3 


38 

□ 

A10 

A5C: 

4 


37 

□ 

All 

A5 

c 

4 


37 

□ 

All 

A4CI 

5 


36 

□ 

A12 

A4 

c 

5 


36 

□ 

A12 

A3CI 

6 


35 

□ 

A13 

A3 

c 

6 


35 

□ 

A13 

A2C: 

7 


34 

□ 

A14 

A2 

c 

7 


34 

□ 

A14 

A1 C 

8 


33 

□ 

A15 

A1 

c 

8 


33 

□ 

A15 

AOC 

9 


32 

□ 

A16 

AO 

c 

9 


32 

□ 

A16 

CEC 

10 

40-PIN 

31 

□ 

BHE 

CE 

c 

10 

40-LEAD 

COD 

31 

□ 

BHE 

VssC 

11 

TOP VIEW 

30 

□ 

Vss 

Vss 

□ 

11 

oUr 

TOP VIEW 

30 

□ 

Vss 

OE C 

12 


29 

□ 

D15/A-1 

OE 

c: 

12 


29 

□ 

D15/A-1 

DO C 

13 


28 

□ 

D7 

DO 

c: 

13 


28 

□ 

D7 

D8 C 

14 


27 

□ 

D14 

D8 

c 

14 


27 

□ 

D14 

D1 C 

15 


26 

□ 

D6 

D1 

c 

15 


26 

□ 

D6 

D9C 

16 


25 

□ 

D13 

D9 

c 

16 


25 

□ 

D13 

D2 1I 

17 


24 

□ 

D5 

D2 

c 

17 


24 

□ 

D5 

DIOC 

18 


23 

□ 

D12 

DIO 

c 

18 


23 

□ 

D12 

D3C 

19 


22 

□ 

D4 

D3 

d 

19 


22 

□ 

D4 

D11 C 

20 


21 

□ 

Vcc 

Dll 

c 

20 


21 

□ 

Vcc 





(PinD40.HN62415) 






(PinT240.HN62415) 


3-2 


HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 





PIN ARRANGEMENT (cont.) 


HN62415F Series 


HN62415 Series 


1 o 


48 

□ NC 

2 


47 

□ A8 

3 


46 

□ A9 

4 


45 

□ A10 

5 


44 

□ All 

6 


43 

□ A12 

7 


42 

□ A13 

8 


41 

□ A14 

9 


40 

□ A15 

10 


39 

□ A16 

11 

48-LEAD 

38 

□ nc 

12 

SOP 

37 

□ no 

13 

TOP VIEW 

36 

□ nc 

14 


35 

□ bhe 

15 


34 

^ Vss 


PIN DESCRIPTION 


Pin Name 

Function 

^0 ■ ■^17 

Address 

Ai 

Address (Word-Wide) 

D„-D„ 

Output 

CE 

Chip Enable 

OE 

Output Enable 

BHE 

Byte Enable 

Voc 

Power Supply 

Vss 

Ground 

NC 

-1 

No Connection 


Note: 

Pins 11, 12, 13, 36, 37, 
and 38 are connected 
to the inner lead frame. 


(PinT248.HN62415) 



HN62415FP Series 
HN62415TFP Series 


.. O 'r- CM 

'^uocDr^T-Ooo <y> 

<<<<< 2 :<<<<< 


'^COCMI700)00 r^CDLO-^ 
TcJ-T^Tt'^'^COCOCOCOCOCO 


44-LEAD 
QFP ancJ TQFP 
TOP VIEW 


33 

□ A13 

32 

□ A14 

31 

□ A15 

30 

□ A16 

29 

□ BHE 

28 

□ NC 

27 

□ Vss 

26 

□ D15/A-1 

25 

□ 07 

24 

□ D14 

23 

□ D6 


CMCO'^lOCDI^OO C3>0 


CD CM O CO ^ 

Q Q Q JT 
Q Q 


O o Tj- CM in CO 

•:7 Q Q 

^ > Q Q 


{PinQ44.HN62415) 
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HN62415 Series 


■ PIN ARRANGEMENT (cont.) 


HN62415TT Series 


NCC 

1 O 

44 

□ NC 

NCC 

2 

43 

□ NC 

A17C: 

3 

42 

□ A8 

A7II 

4 

41 

□ A9 

A6C: 

5 

40 

□ A10 

A5 □ 

6 

39 

□ All 

A4C: 

7 

38 

□ A12 

A3C: 

8 

37 

□ A13 

A2C: 

9 

36 

□ A14 

A1 c 

10 

35 

□ A15 

AOC 

■I -j 44-LEAD 

TSOP 

34 

□ A16 

CEC 

12 TOP VIEW 

33 

□ BHE 

VssC 

13 

32 

□ Vss 

OEC 

14 

31 

□ D15/A1 

DO c 

15 

30 

□ D7 

D8 c 

16 

29 

□ D14 

D1 C 

17 

28 

□ D6 

DSC 

18 

27 

□ D13 

D2[I 

19 

26 

□ D5 

DIOC 

20 

24 

□ D12 

DSC 

21 

23 

□ D4 

Dll C 

22 

22 

^Vcc 


(PinT244.HN62415) 


■ BLOCK DIAGRAM 


AO 


A17 


CE 

BHE 

(A-1)' 

OE 



DO 


D15/(D7) 


(BD.HN62415) 


Notes: 1. *: A /is the Least Significant Address bit in Byte-Wide Mode. 

2 . BHE=V„: 16-bit (D„-D,) 

BHE=V„: 8-bit (D,-D„) 

When BHE is low, D,,, - D, are in high impedance states. 
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HN62415 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ’ 

8 

> 

-0.3 to +7.0 

V 

Terminal Voltage ’ 

Vt 

-0.3toV,, + 0.3 

V 

Operating Temperature Range 

"^OPR 

0 to +70 

°C 

Storage Temperature Range 

"^STG 

-55 to-Pi 25 

°C 

Temperature Under Bias 

"^BIAS 

-20 to -i-85 

“C 


Notes: 1. With respect to V53. 

■ CAPACITANCE 

= 5V ± 10%, Vss = OV, = 25°C. V,^ = 0 V. f = 1MHz) 


Item 

Symbol 

Min. 

Max. 

Unit 

Input Capacitance ’ 

C,N 

- 

15 

PF 

Output Capacitance ' 

^OUT 

- 

15 

PF 


Notes: 1. This parameter is sampled and not 100% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 5V ± 10%, Vss = 0 V, T^ = 0 to 70°C) 


Item 

Symbol 

Min. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

'u 

- 

10 

pA 

V|^ = 0 to 

Output Leakage Current 

'lo 

- 

10 

pA 

CE=2.4V.Vo^ = 0toV,, 

Operating V^.^. Current 

^cc 

- 

60 

mA 

= 5.5 V, Ipoy., = 0 mA, Min. 

Standby V^.^ Current 

^SBI 

- 

30 

pA 

V,, = 5.5 V,CESV,,-0.2V 

^SB2 

- 

3 

mA 

V,^ = 5.5 V, CES2.4V 

Input Voltage 

v,„ 

2.4 

Vcc+ 0.3 

V 


V,L 

-0.3 

0.6 

V 


Output Voltage 

o< 

X 

2.4 

- 

V 

Ioh = -205hA 

Vot 

- 

0.4 

V 

Iql = 1.6 mA 
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HN62415 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 5V ± 10%, V33 = 0 V, = 0 to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V/2.4 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1.5 V 




HN62415-12 

HN62415-15 


Item 

Symbol 

Min. 

Max. 

Min. 

Max. 

Unit 

Read Cycle Time 

^RC 

120 

- 

150 

- 

ns 

Address Access Time 

^AA 

- 

120 

- 

150 

ns 

CE Access Time 

VcE 

- 

120 

- 

150 

ns 

OE Access Time 

^OE 

- 

60 

- 

70 

ns 

BHE Access Time 

^BHE 


120 

- 

150 

ns 

Output Hold Time from 
Address Change 

^DHA 

0 

- 

0 

- 

ns 

Output Hold Time 
from CE 

^DHC 

0 

- 

0 

- 

ns 

Output Hold Time 
from OE 

^DHO 

0 

- 

0 

“ 

ns 

Output Hold Time 
from BHE 

^DHB 

0 

- 

0 

- 

ns 

CE to Output in High 

^CHZ 

- 

60 

- 

70 

ns 

OE to Output in High 

^OHZ 

- 

60 

- 

70 

ns 

BHE to Output in High Z’ 

^BHZ 

- 

60 

- 

70 

ns 

CE to Output in Low Z 

^CLZ 

5 

- 

10 

j 

ns 

OE to Output in Low Z 

^OLZ 

5 

- 

10 

- 

ns 

BHE to Output in Low Z 

Vz 

5 

- 

10 

- 

ns 


Note: 1. t^^^' W’ ^BHz defined as the time at which the output becomes an open circuit and 

are not referenced to output voltage levels. 
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HN62415 Series 


■ READ TIMING WAVEFORM 

Word Mode (BHE = VJ or Byte Mode (BHE = V, J 



Note: 1. are determined by the faster time. 

2 . t^^, t^pg, tjpg are determined by the slower time. 

3. tpLz, toLz are determined by the slower time. 


Word Mode/Byte Mode Switch 



Note: 


1. CE and OE are enabled, A,^to A^are valid. _ _ 

2. D^g/A, pin is in the output state when BHE is high, CE and OE are enabled. There¬ 
fore, the input signals of opposite phase to the output must not be applied to them. 
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Preliminary 


HN62W415 Series 


4M (256K X 16-bit) and (512K x 8-bit) Mask ROM 

■ DESCRIPTION 

The Hitachi HN62W415 Series is a 4-Megabit CMOS Mask 
Programmabie Read Only Memory organized as 262,144 x 16-blt 
and 524,288 x 8-bit. 

The low power consumption of this device makes It ideal for 
battery powered, portable systems. In addition, the high density 
provides enough capacity and high performance to be used as a 
character generator in laser printers. 

Hitachi's HN62W415 Series Is offered in 40-pin Plastic DIP, 40- 
lead Plastic SOP, 44-lead Plastic QFP and TQFP, 48-lead Plastic 
SOP and 44-lead Plastic TSOP packages. 

■ FEATURES 

• Single Power Supply: 

= 3 0 to 5.5V 

• Fast Access Times: 

250 ns (max) 

• Low Power Consumption: 

Active Current: 100 mW (typ) 

Standby Current: 5 pW (typ) 

• User Selectable Organization: 

256K X 16-bit (Word-Wide) 

512KX 8-bit (Byte-Wide) 

Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

40-pin Plastic DIP 
40-lead Plastic SOP 
44-lead Plastic QFP 
44-lead Plastic TQFP 
48-lead Plastic SOP 
44-lead Plastic TSOP (Type II) 
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■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN62W415P 

250 ns 

40-pin Plastic 
DIP (DP-40) 

HN62W415FA 

250ns 

40-lead Plastic 
SOP {FP-40D) 

HN62W415FP 

250ns 

44-lead Plastic 
QFP (FP-44A) 

HN62W415TFP 

250ns 

44-lead Plastic 
TQFP (TFP-44) 

HN62W415F 

250ns 

48-lead Plastic 
SOP (FP-48DA) 

HN62W415TT 

250ns 

44-lead Plastic 

TSOP (TTP-44D) 


■ PIN ARRANGEMENT 
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HN62W415 Series 


PIN ARRANGEMENT (cont.) 


HN62W415F Series 



Note; 

Pins 11, 12, 13, 36,37, 
and 38 are connected 
to the inner lead frame. 


PIN DESCRIPTION 


Pin Name 

Function 

A - A 

^0 ^17 

Address 

A.i 

Address (Word-Wide) 

Do-D,s 

Output 

CE 

Chip Enable 

OE 

Output Enable 

BHE 

Byte Enable 

Vcc 

Power Supply 

Vss 

Ground 

NC 

No Connection 


(PinT248.HN62415) 


HN62W415FP Series 
HN62W415TFP Series 


.. o T- CM 

'stLOCDh-'i-OcO O) ^T-T- 
<<<<< 2 <<<<< 


■x;|-COCM3“OC3)OOr^CDLO'^ 
co cococo 


44-LEAD 
QFP and TQFP 
TOP VIEW 


CMCO’^lOCDr-.CO OO^-CM 
T-T-i— T-f— -I— -I— CMCMCM 


33 

□ A13 

32 

□ A14 

31 

□ A15 

30 

□ A16 

29 

□ BHE 

28 

□ NC 

27 

Z] Vgs 

26 

□ D15/A-1 

25 

□ D7 

24 

□ D14 

23 

□ D6 


C3)CMOCO^O 0«^CMLOCO 
QQ^Q TTQ'^ 

Q Q ^ Q Q 


(PinQ44.HN62415) 
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HN62W415 Series 


■ PIN ARRANGEMENT (cont.) 



Notes: 1. * : A , is the Least Significant Address bit in Byte-Wide Mode. 

2. BHE=V,„: 16-bit (D„-D„) 

BHE=V„: 8-bit (D,-D,) 

When BHE is low, are in high impedance states. 
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HN62W415 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ^ 

Vcc 

-0.3 to +7,0 

V 

Terminal Voltage ^ 

Vt 

-0.3to V(.^+0.3 

V 

Operating Temperature Range 

"^OPR 

0 to +70 

°C 

Storage Temperature Range 

"^STG 

-55 to -Hi 25 

°C 

Temperature Under Bias 

"^BIAS 

-20 to +85 

°C 


Notes: 1. With respect to Vgg. 

■ CAPACITANCE 

= 3.0 to 5.5V, V55 = OV, = 25"C, V,^ = 0 V, f = 1 MHz) 


Item 

Symbol 

Min. 

Max. 

Unit 

Input Capacitance ’ 


- 

15 

pF 

Output Capacitance ^ 

^OUT 

- 

15 

PF 


Notes: 1. This parameter is sampled and not 100% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 3.0 to 5.5V, V33 = 0 V, T^ = 0 to 70°C) 


Item 

Symbol 

Min. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

lu 

- 

10 

pA 

V,N = 0toV,, 

Output Leakage Current 

Ilo 

- 

10 

pA 

CE = 2.4V, V„^ = 0toV^, 

Operating V^.^. Current 

'cc 

- 

30 

mA 

VcQ = 5.5 V, Iqout “ ^ mA, tp^= Min. 

Standby Current 

^SB 

- 

30 

pA 

V,, = 5.5 V,CE>V,,-0.2V 

Input Voltage 

V,H 

2.4 

Voc+O-3 

V 


V,L 

-0.3 

0.6 

V 


Output Voltage 

< 

0 

X 

2.4 

- 

V 

Ioh = -205mA 

VoL 

- 

0.4 

V 

Iql = 1-6 mA 
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HN62W415 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 3.0 to 5.5V, V33 = 0 V, = 0 to 70°C) 

Test Conditions 

• Input pulse levels; 0.8 V / 2.4 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level; 1.5 V 




HN6W2415-12 

I_ 


Item 

Symbol 

Min. 

Max. 

Unit 

Read Cycle Time 

^RC 

250 

- 

ns 

Address Access Time 

‘*A 

- 

250 

ns 

CE Access Time 

^ACE 

- 

250 

ns 

OE Access Time 

^OE 

- 

100 

ns 

BHE Access Time 

LU 

X 

- 

250 

ns 

Output Hold Time from 
Address Change 

^DHA 

0 

- 

ns 

Output Hold Time 
from CE 

^DHC 

0 

- 

ns 

Output Hold Time 
from OE 

^DHO 

0 

- 

ns 

Output Hold Time 
from BHE 

^DHB 

0 

- 

ns 

CE to Output in High Z' 

^CHZ 

■ 

100 

ns 

OE to Output in High Z’ 

^OHZ 

- 

100 

ns 

BHE to Output in High Z’ 

^HZ 

- 

100 

ns 

CE to Output in Low Z 

^CLZ 

10 

- 

ns 

OE to Output in Low Z 

^OLZ 

10 

- 

ns 

BHE to Output in Low Z 

^LZ 

10 

- 

ns 


Note: 1. t^^^- W> ^Hz defined as the time at which the output becomes an open circuit and 

are not referenced to output voltage levels. 
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HN62W415 Series 


■ READ TIMING WAVEFORM 

Word Mode (BHE = VJ or Byte Mode (BHE = V, J 



Note; 1. , tp^p, tp^Q are determined by the faster time. 

2 . t^^, t^p£, t^g are determined by the slower time. 

3. tpLz, toLz are determined by the slower time. 


Word Mode/Byte Mode Switch 



Note; 


1. CE and QE are enabled, A^^to A^are valid. _ _ 

2 . D^g/A, pin is in the output state when BHE is high, CE and OE are enabled. There¬ 
fore, the input signals of opposite phase to the output must not be applied to them. 
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HN62335B Series 


Preliminary 


4M (512K X 8-bit) Mask ROM 
■ DESCRIPTION 

The Hitachi HN62335B Series is a 4-Megablt CMOS Mask 
Programmable Read Only Memory organized as 524,288 x 8-blt. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62335B Series is offered with JEDEC-Standard 
Byte-Wide EPROM pinouts in 32-pln Plastic DIP and 32-lead Plastic 
SOP and TSOP packages. This allows socket replacement with 
EPROMs and Flash Memory. 


■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Times: 

120 ns/150 ns (max) 

• Low Power Consumption: 

Active Current: 150mW(typ) 
Standby Current: 5 pW (typ) 

• Byte-Wide Data Organization 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 

• Packages: 

32-pin Plastic DIP 

32-lead Plastic SOP 

32-lead Plastic TSOP (Type II) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN62335BP 

120 ns 

32-pin Plastic DIP 


150 ns 

(DP-32) 

HN62335BF 

120 ns 

32-lead Plastic SOP 


150 ns 

(FP-32D) 

HN62335BTT 

120 ns 

32-lead Plastic TSOP 


150 ns 

(TTP-32D) 


■ PIN ARRANGEMENT 


HN62335BP/F/TT Series 

NC C 

1 ^ 32 

=3 Vcc 

A16 IZ 

2 31 

□ A18 

A15 C 

3 30 

Zl A17 

A12 C 

4 29 

Zl A14 

A7 C 

5 28 

□ A13 

A6 C 

6 32-PIN 27 

□ A8 

A5 C 

-y DIP OC 

^ 32-LEAD 

□ A9 

A4 Cl 

8 SOP 25 

Zl A11 

A3 C 

9 32-LEAD 24 

Zl OE 

A2 C 

“10 TOP VIEW 23 

□ A10 

A1 C 

11 22 

□ CE 

AO IZ 

12 21 

Z] D7 

DO C 

13 20 

□ D6 

D1 Z 

14 19 

Zl D5 

D2 □ 

15 18 

Zl D4 

Vss □ 

16 17 

Zl D3 


(PinD32.HN62314B,334B) 
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HN62335B Series 


■ PIN DESCRIPTION 


Pin Name 

Function 

A - A 
^18 

Address 

Do-D, 

Output 

CE 

Chip Enable 

OE 

Output Enable 

< 

o 

o 

Power Supply 

Vos 

Ground 

NC 

No Connection 


■ BLOCK DIAGRAM 


AO 


A18 


CE 

OE 



DO 


D7 


(BD.HN62314B,334B) 
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HN62335B Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ’ 

Vcc 

-0.3 to +7.0 

V 

Terminal Voltage ^ 

Vt 

-0.3toV,,+ 0.3 

V 

Operating Temperature Range 

"^OPR 

0 to +70 

"C 

Storage Temperature Range 

^STG 

-55 to -p125 

"C 

Temperature Under Bias 

^BIAS 

-20 to +85 

° C 


Notes: 1. With respect to Vgg. 

■ CAPACITANCE 

= 5V ± 10%, Vgg = OV, = 25°C, V,^ = 0 V, f = 1 MHz) 


Item 

Symbol 

Min. 

Max. 

Unit 

Input Capacitance ^ 

C,N 

- 

15 

PF 

Output Capacitance ^ 

^OUT 

- 

15 

pF 


Notes: 1. This parameter is sampled and not 100% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^g = 5V ± 10%, Vgg = 0 V, = 0 to 70°C) 


Item 

Symbol 

Min. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

'u 

- 

10 

pA 

V|^ = 0 to V(j^ 

Output Leakage Current 

Vo 

- 

10 

pA 

^ = 2.2V,V„^ = 0toV,, 

Operating V^^ Current 

*cc 

- 

60 

mA 

Vcc = 5-5 V, = 0 rtiA, tpc= min. 

Standby V^^ Current 

^SB 

- 

30 

pA 

Vcc = 5.5 V,CE>Vcc-0.2V 

Input Voltage 

v,„ 

2.4 

Vcc+O-3 

V 


Va 

-0.3 

0.6 

V 


Output Voltage 

< 

o 

I 

2.4 

- 

V 

ioH = -205 pA 

Vet 

- 

0.4 

V 

Iql = 1-6 mA 
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HN62335B Series 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 5V ± 10%, V55 = 0 V. = 0 to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V / 2.4 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1.5 V 




HN62335B-12 

HN62335B-15 


Item 

Symbol 

Min. 

Max. 

Min. 

Max. 

Unit 

Read Cycle Time 

^RC 

120 

- 

150 

- 

ns 

Address Access Time 

^AA 

- 

120 

- 

150 

ns 

CE Access Time 

We 

- 

120 

- 

150 

ns 

OE Access Time 

^OE 

- 

60 

- 

70 

ns 

Output Hold Time from 

^DHA 

0 

- 

0 

- 

ns 

Address Change 






Outpi^old Time 

^DHC 

0 

- 

0 

- 

ns 

from CE 






Output Hold Time 

^DHO 

0 

- 

0 

- 

ns 

from OE 






CE to Output in High Z 

t ’ 
XHZ 

- 

60 

- 

70 

ns 

OE to Output in High Z 

t 1 
^OHZ 

- 

60 

- 

70 

ns 

CE to Output in Low Z 

^CLZ 

5 

- 

5 

- 

ns 

OE to Output In Low Z 

Wz 

5 

- 

5 

- 

ns 


Note: 1 . t(.^2 W define the time at which the output becomes an open circuit and are not 

referenced to output voltage levels. 



(TD.R.HN62314B,334B) 

Note: 1. tp^^, tp^^, tp^Q are determined by the faster time. 

2. t^^, t^pg, t^g are determined by the slower time. 

3. tpLz, toLz are determined by the slower time. 

Hitachi 
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HN62W335B Series 


Preliminary 


4M (512K X 8-bit) Mask ROM 
■ DESCRIPTION 

The Hitachi HN62W335B Series is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 524,288 x 8-bit. 

The low supply voltage and power consumption of this device 
makes it ideal for battery powered, portable systems. In addition, the 
high density provides enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62W335B Series is offered with JEDEC-Standard 
Byte-Wide EPROM pinouts in 32-pin Plastic DIP and 32-lead Plastic 
SOP and TSOP packages. This allows socket replacement with 
EPROMs and Flash Memory. 


■ FEATURES 

• Single Power Supply: 

= 3.0 to 5.5V 

• Fast Access Times: 

250 ns (max) 

• Low Power Consumption: 

Active Current: lOOmW(typ) 
Standby Current: 5 pW (typ) 

• Byte-Wide Data Organization 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 

• Packages: 

32-pin Plastic DIP 

32-lead Plastic SOP 

32-lead Plastic TSOP (Type II) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN62W335BP 

250 ns 

32-pln Plastic DIP 
(DP-32) 

HN62W335BF 

250 ns 

32-lead Plastic SOP 
(FP-32D) 

HN62W335BTT 

250 ns 

32-lead Plastic TSOP 
(TTP-32D) 


■ PIN ARRANGEMENT 


HN62W335BP/F/TT Series 


NC 

A16 

A15 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

DO 

D1 

D2 

Vss 


IZ 

c 

IZ 

z 




32-PIN 
DIP 

32-LEAD 
SOP 25 
9 32-LEAD 24 
TSOP 

iOtOP view 23 
11 22 
12 21 

13 20 

14 19 

15 18 

16 17 


Vcc 

A18 

A17 

A14 

A13 

A8 

A9 

^1 

OE 

^0 

CE 

D7 

D6 

D5 

D4 

D3 


(PinD32.HN62314B,334B) 
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HN62W335B Series 


■ PIN DESCRIPTION 


Pin Name 

Function 

A - A 

Address 

Do-D, 

Output 

CE 

Chip Enable 

OE 

Output Enable 

< 

o 

o 

Power Supply 

^SS 

Ground 

NC 

No Connection 


■ BLOCK DIAGRAM 



(BD.HN62314B,334B) 
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HN62W335B Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ^ 

< 

0 

0 

-0.3 to +7.0 

V 

Terminal Voltage ^ 

Vt 

-0.3to Ve<. + 0.3 

V 

Operating Temperature Range 

*^OPR 

0 to +70 

° C 

Storage Temperature Range 

"^STG 

-55 to +^ 25 

°c 

Temperature Under Bias 

"^BIAS 

-20 to +S5 

° c 


Notes; 1. With respect to V55. 

■ CAPACITANCE 

= 3.0 to 5.5V, V55 = OV, = 25°C, V,^ = 0 V, f = 1 MHz) 


Item 

Symbol 

Min. 

Max. 

Unit 

Input Capacitance ^ 


- 

15 

pF 

Output Capacitance ’ 

^OUT 

- 

15 

pF 


Notes: 1. This parameter is sampled and not 100% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 3.0 to 5.5V, V35 = 0 V, = 0 to 70°C) 


Item 

Symbol 

Min. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

'l, 

- 

10 

pA 

0 

0 

> 

0 

0 

II 

z 

> 

Output Leakage Current 

'lo 

- 

10 

pA 

CE = 2.2V,V„,, = 0toV,, 

Operating V^^ Current 

'cc 

- 

30 

mA 

Vcc = 3.5 V, Iqodt = 3 mA, 1^^= min. 

Standby V^^ Current 

*SB 

- 

30 

pA 

V,, = 5.5 V,^>V,,-0.2V 

Input Voltage 

V,H 

2.4 

Voo+0.3 

V 


V,u 

-0.3 

0.6 

V 


Output Voltage 

VoH 

2.4 

- 

V 

loH = -205pA 

Va 

- 

0.4 

V 

loL= 1.6 mA 
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HN62W335B Series 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 3.0 to 5.5V, Vss = 0 V. T^ = 0 to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V / 2.4 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1.5 V 




HN62W335B-25 


Item 

Symbol 

Min. 

Max. 

Unit 

Read Cycle Time 

^RC 

250 

- 

ns 

Address Access Time 

‘aa 

- 

250 

ns 

CE Access Time 

‘ace 

- 

250 

ns 

OE Access Time 

^OE 

- 

100 

ns 

Output Hold Time from 
Address Change 

^DHA 

0 

- 

ns 

OutputJHold Time 
from CE 

^DHC 

0 

ns 


Outpi^old Time 
from OE 

^DHO 

' 

0 

ns 


CE to Output in High Z 

^CHZ ^ 

- 

100 

ns 

OE to Output in High Z 

^OHZ ^ 

- 

100 

ns 

CE to Output in Low Z 

^CLZ 

10 

- 

ns 

OE to Output in Low Z 

Wz 

10 

- 

ns 


Note: 1. t(.^2 and t^^^ define the time at which the output becomes an open circuit and are not 

referenced to output voltage levels. 



Note: 1. tjj^^, , t^^^ are determined by the faster time. 

2 . t^, t^(jg, t^g are determined by the slower time. 

3. t^jLz, toLz are determined by the slower time. 
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HN62448 Series 


Preliminary 


8M (512K X 16-bit) and (1M x 8-bit) Mask ROM 
■ DESCRIPTION 

The Hitachi HN62448 Series is an 8-Megabit CMOS Mask 
Programmable Read Only Memory organized either as 524,288 x 
16-bit or as 1,048,576 x 8-bit. 

The high density and high speed access provide enough capacity 
and high performance to be used in a system using a high speed 16- 
bit or 32-bit microcomputer. In addition the low power consumption 
of this device makes It ideal for battery powered, portable systems. 

Hitachi's HN62448 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP, 44-lead Plastic SOP, 44-lead Plastic TSOP and 
44-lead Plastic QFP packages. The HN62448 Is also packaged in 
a 48-lead Plastic SOP. 


■ FEATURES 

• Single Power Supply 
Vcc=5V±10% 

• Fast Access Times: 

100 ns/120 ns (max) 

• Low Power Consumption: 

Active Current: 250 mW (typ) 

Standby Current: 5 pW (typ) 

• User Selectable Organization: 

512KX 16-bit (Word-Wide) 

1M X 8-bit (Byte-Wide) 

Switchable with BHE pin 

• TTL-CompatIble Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wlde/Byte-Wide Pinout 

• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
44-lead Plastic TSOP (Type II) 

48-lead Plastic SOP 
44-pin Plastic QFP 


■ ORDERING INFORMATION 


Type No 

Access Time 

Package 

HN62448P 

100 ns 

120 ns 

42-pln Plastic DIP 
(DP-42) 

HN62448FB 

100 ns 

120 ns 

44-lead Plastic SOP 
(FP-44D) 

HN62448TT 

100 ns 

120 ns 

44-lead Plastic TSOP 
(TTP-44D) 

HN62448F 

100 ns 

120 ns 

48-lead Plastic SOP 
(FP-48DA) 

HN62448FP 

100 ns 

120 ns 

44-pin Plastic QFP 
(FP-44A) 
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HN62448 Series 


■ PIN DESCRIPTION 


Pin Name 

Function 

\ ■ K 

Address 

A, 

Address (Word-Wide) 

D.-D„ 

Output 

CE 

Chip Enable 

OE 

Output Enable 

BHE 

Byte Enable 

Voc 

Power Supply 

Vss 

Ground 

NC 

No Connection 


■ BLOCK DIAGRAM 


AO 


A18 


CE 

BHE 

(A-1)' 

OE 



Notes: 1. * : A js the Least Significant Address bit in Byte-Wide Mode. 

2. BHE=V„: 16-bit (D„-D,) 

BHE=V„: 8-bit (D,-D,) 

When BHE is low, - D, are in high impedance states. 


— D15/(D7) 


(BD.HN62418) 
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PIN ARRANGEMENT 


HN62448 Series 


HN62448P Series 

aiscTo ^ 

A17[I2 
A7CI3 
A6 [14 
A5 IZ5 
A4[Z6 
A3 [17 
A 2[:8 


HN62448FB Series 
HN62448TT Series 


42 DNC 
41 DAS 
40 DAO 
39 DAIO 
38 DAII 
37 □A12 
36 □A13 
35 DAM 
34 DAIS 


10 

42-PIN 

DIP 

33 

□A16 

11 

TOP VIEW 

32 

□ BHE 

12 


31 

□ Vss 

13 


30 

□ D15/A-1 

14 


29 

□ D7 

15 


28 

□ D14 

16 


27 

□ D6 

17 


26 

□ D13 

18 


25 

□ D5 

19 


24 

□ D12 

20 


23 

□ D4 

21 


22 

^Vcc 

(PinD42.HN6243 


1 o 

~\I7“ 

44 

2 


43 

3 


42 

4 


41 

5 


40 

6 


39 

7 

44-LEAD 

38 

8 

SOP 

37 

9 

44-LEAD 

TSOP 

36 

10 

TOP VIEW 

35 

11 


34 

12 


33 

13 


32 

14 


31 

15 


30 

16 


29 

17 


28 

18 


27 

19 


26 

20 


25 

21 


24 

22 


23 


]NC 

]NC 

]A8 

]A9 

3A10 

]A11 

]A12 

]A13 

]A14 

]A15 

]A16 

]BHE 

1D15/A-1 

]D7 

]D14 

]D6 

]D13 

]D5 

]D12 

]D4 

^Vcc 

(PinD44.HN62438N) 


HN62448F Series 


Note: 

Pins 11, 12, 13, 36,37 
and 38 are connected 
to the inner lead frame. 


10 


39 

□ A16 

11 


38 

□ NC 

12 

48-LEAD 

37 

□ NC 

13 

SOP 

36 

□ nc 

14 

TOP VIEW 

35 

□ BHE 

15 


34 

^ Vss 

16 


33 

□ D15/A-1 

17 


32 

□ D7 

18 


31 

□ D14 

19 


30 

□ D6 

20 


29 

□ D13 

21 


28 

□ D5 

22 


27 

□ D12 

23 


26 

□ D4 

24 


25 

^ Vcc 


(PinT248.HN62438N) 
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HN62448 Series 


PIN ARRANGEMENT, contd. 


HN62448FP Series 



00 O T- C\J 

Tfiocor^T-^oo o> -r-'t-T- 

<<<<<<<<<<< 

nnnnnnnnnnii 



5 


^ § 


CO 

CO 




A3CI 

1 







CO 

33 

□ A13 

A2C 

2 








32 

□ A14 

AlC 

3 








31 

□ A15 

AOC 

4 








30 

□ A16 

CEC 

5 



44- 

LEAD 




29 

□ BHE 

NCC 

6 



PLASTIC QFP 
TOP VIEW 




28 

□ NC 

Vss C 

7 








27 

d Vss 

OEC 

8 








26 

□ D15/A-1 

DOC 

9 








25 

□ D7 

DSC 

10 








24 

□ D14 

Did 

11 








23 

□ D6 


CVi 

CO 


15 

16 

17 

18 

o> 

o 

CM 


CM 

CM 



uuuuuuuuuuu 

OCMOCO'^O O'«^c\JLOC0 
Q^Q'^> Q Q 



(PinQ44.HN62418) 


■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vqc = 6V ± 10%, Vss = 0 V, = 0 to 70°C) 


Item 

Symbol 

Min. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

II, 

- 

10 

|iA 

o 

o 

> 

O 

O 

II 

z 

> 

Output Leakage Current 

'lo 

- 

10 

HA 

^ = 2,4V,V„^ = 0toV,, 

Operating Current 

^CC 

- 

80 

mA 

Vcc = 5.5 V, IpouT = 0 mA, Min. 

Standby Current 

^SBI 

- 

30 

ma 

V,, = 5.5V,^>V,,-0,2V 

Input Voltage 

V,H 

2.4 

Vco-hO.S 

V 


Va 

-0.3 

0.45 

V 


Output Voltage 

o 

> 

2.4 

- 

V 

Ioh = -205mA 

VoL 

- 

0.4 

V 

loL= 1.6 mA 


3-26 


HITACHI 

Hitachi America, Ltd. ♦ 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 * (415) 589-8300 




HN62448 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 5V ± 10%, V33 = 0 V. = 0 to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V / 2.4 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference levej: 1.5 V 




' HN62448-10 

HN62448-12 | 


Item 

Symbol 

I Min. 

Max. 

Min. 

Max. 

Unit 

Read Cycle Time 

^RC 

I 100 

i 

120 

- 

ns 

Address Access Time 

Iaa 

- 

1 100 

- 

120 

ns 

CE Access Time 

^ACE 

- 

100 

- 

120 

ns 

OE Access Time 

^OE 

- 

50 

- 

60 

ns 

BHE Access Time 

^HE 

- 

100 

- 

120 

ns 

Output Hold Time from 

^DHA 

0 

- 

0 

- 

ns 

Address Change 






Output Hold Time 

^DHC 

0 

- 

0 

- 

ns 

from CE 






Output Hold Time 

^DHO 

0 

- 

0 


ns 

from OE 






Output Hold Time 

^DHB 

0 

- 

0 

- 

ns 

from BHE 






CE to Output in High Z 

t 1 
XHZ 

- 

40 

- 

40 

ns 

OE to Output in High Z 

^OHZ ^ 

- 

40 

- 

40 

ns 

BHE to Output in High Z 

W’ 

~ 

40 

- 

40 

ns 

CE to Output in Low Z 

^CLZ 

5 


5 


ns 

DE to Output in Low Z | 

Wz 

5 

- 

5- 


ns 

BHE to Output in Low Z j 

tBLZ 

5 

- 

5 

1 

- 

ns 


Note: 1 . t^^^- W’ W the time at which the output becomes an open circuit and are not 

referenced to output voltage levels. 
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HN62448 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ’ 

Vco 

-0.3 to ■^7.0 

V 

All Input and Output Voltage ’ 

Vt 

-0.3toV,,+ 0.3 

V 

Operating Temperature Range 

"^OPR 

0 to -P70 

°C 

Storage Temperature Range 

^STG 

-55 to-Pi 25 

°C 

Temperature Under Bias 

^BIAS 

-20 to +85 

°c 


Notes: 1. With respect to Vgg. 

■ CAPACITANCE 

= 5V ± 10%, Vgs = OV, = 25°C, V,^ = 0 V, f = 1MHz) 


Item 

Symbol 

Min. 

Max. 

Unit 

Input Capacitance ^ 


- 

15 

pF 

Output Capacitance ^ 

^OUT 

- 

16 

pF 


Notes: 1. This parameter is sampled and not 100% tested. 


■ READ TIMING WAVEFORM 

Word Mode (BHE = VJ or Byte Mode (BHE = V, J 



Note: 1. tjj^^, tp„(., tp^Q are determined by the faster time. 

2. t^^, t^(,g, t^g are determined by the slower time. 

3. t^jLz, toLz determined by the slower time. 
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HN62448 Series 


READ TIMING WAVEFORM 
Word Mode/Byte Mode Switch 





Data Valid 


Di5to Dj 


HighZ 


Data Valid 



(TD.R1HN62438N) 

Note: 1. CE and OE are of select status. A^^to A^^are fixed._ _ 

2. D^g/A., terminal is of output state when BHE = Vj^, CE and OE are of selected state. At 

this time, an input signal that is of the inverse phase to the output should not be 
Impressed. 


POWER-UP SEQUENCE 







(TD.PWRUP) 


This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer 
either CE or Address. 
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HN62448N Series 


Preliminary 


8M (512K X 16-bit) and (1M x 8-bit) Mask ROM 

■ DESCRIPTION 

The Hitachi HN62448N Series is an 8-Megabit CMOS Mask 
Programmable React Only Memory organIzecJ either as 524,288 x 
16-blt or as 1,048,576 x 8-bit. 

The high density and high speed Fast Address Access provide 
enough capacity and high performance to be used in a system using 
a high speed 16-blt or 32-bit microcomputer. In addition the low 
power consumption of this device makes it ideal for battery powered, 
portable systems. 

Hitachi's HN62448N is offered with JEDEC-Standard pinouts in 
42-pln Plastic DIP, 44-lead Plastic SOP, 44-lead Plastic TSOP and 
44-lead Plastic QFP packages. The HN62448N is also packaged in 
a 48-lead Plastic SOP. 

■ FEATURES 

• Single Power Supply 

Vcc=5V±10% 

• Fast Access Times: 

100 ns/120 ns (max) 

• Fast Address Access Times (Aq, A^): 

50 ns/60 ns (max) 

• Low Power Consumption: 

Active Current: 250 mW (typ) 

Standby Current: 5 pW (typ) 

• User Selectable Organization: 

512Kx16-blt (Word-Wide) 

1M X 8-bit (Byte-Wide) 

Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

42-pin Plastic DIP 

44-lead Plastic SOP 

44-lead Plastic TSOP (Type II) 

48-lead Plastic SOP 
44-pin Plastic QFP 


■ ORDERING INFORMATION 


Type No 

Access Time 

Package 

HN62448NP 

100 ns 

120 ns 

42-pin Plastic DIP 
(DP-42) 

HN62448NFB 

100 ns 

120 ns 

44-lead Plastic SOP 
(FP-44D) 

HN62448NTT 

100 ns 

120 ns 

44-lead Plastic TSOP 
(TTP-44D) 

HN62448NF 

100 ns 

120 ns 

48-lead Plastic SOP 
(FP-48DA) 

HN62448NFP 

100 ns 

120 ns 

44-pin Plastic QFP 
(FP-44A) 
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HN62448N Series 


■ PIN DESCRIPTION 


Pin Name 

Function 

\ - K 

Address 

A, 

Address (Word-Wide) 

D„-D„ 

Output 

CE 

Chip Enable 

OE 

Output Enable 

BHE 

Byte Enable 

Voo 

Power Supply 

Vss 

Ground 

NC 

No Connection 


■ BLOCK DIAGRAM 


AO 


A18 

CE 

BHE 

(A-1)* 

OE 



{BD.HN62438N) 


Notes: 1. * : A ^ is the Least Significant Address bit in Byte-Wide Mode. 

2. BHE=V„: 16-bit (D„-D„) 

BHE=V,,: 8-bit (D,-D.) 

When BHE is low, are in high impedance states. 
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HN62448N Series 


■ PIN ARRANGEMENT 


HN62448NP Series 


A18 C 
A17C 
A71Z 
A6CI 
ASC 
A4 C 
A3 C 
A2 □ 
A1 C 

CEC 

OEC 
DO C 
D8 C 
D1 C 
DOC 
D2CI 
D10 C 
DSC 
D11 C 


1 O 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 




42-PIN 

DIP 

TOP VIEW 


42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 


□ NC 
□A8 
□A9 
□A10 
□All 
□A12 
□A13 
□A14 

□ A15 

□ A16 

□ BHE 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 
^Vcc 


(PinD42.HN62438N) 


HN62448NFB Series 
HN62448NTT Series 


NCC 

1 o 

-nr- 

44 

□ NC 

A18IZ 

2 


43 

□ NC 

A17IZ 

3 


42 

□ AS 

A7C 

4 


41 

□ A9 

AGC 

5 


40 

□aio 

A5IZ 

6 


39 

□ A11 

A4 C 

7 

44-LEAD 

38 

□ A12 

ASH 

8 

SOP 

37 

□ A13 

A2C 

9 

44-LEAD 

36 

□ A14 

A1 C 

10 

TOP VIEW 

35 

□ A15 

AOC 

11 


34 

□ A16 

CEC 

12 


33 

□ BHE 

VssC 

13 


32 

□ Vss 

OEC 

14 


31 

□ D15/A-- 

DOC 

15 


30 

□ D7 

DSC 

16 


29 

□ D14 

D1 C 

17 


28 

□ D6 

D9C 

18 


27 

□ D13 

D2C 

19 


26 

□ D5 

D10C 

20 


25 

□ D12 

DSC 

21 


24 

□ D4 

D11 C 

22 


23 

=JVcc 


(PinD44.HN62438N) 


HN62448NF Series 


Note: 

Pins 11, 12, 13, 36, 37 
and 38 are connected 
to the inner lead frame. 


A18C: 
A17[I 
A7C: 
A6 C 
A5 C 
A4 C 
A3 C 
A2 C 
A1 C 
AO C 
NC C 
NC C 
NC C 
CEC 
Vss ^ 
DEC 
DO C 
D8 C 
D1 C 
D9C 
D2 C 
DIO C 
D3 C 
D11 C 


1 o 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 




48-LEAD 

SOP 

TOP VIEW 


48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 


□ A1 

□ A1 

□ A1 

□ A1 

□ A1 

□ A1 

□ A1 

□ N( 

□ N( 

□ N( 

□ Bh 

□ Vc 

□ D1 

□ D1 


(PinT248.HN62438N) 
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HN62448N Series 


PIN ARRANGEMENT, contd. 


HN62448NFP Series 


<<<<<<<< 


n nnnnnnnnnn 


A3[I 1 
A2C 2 
A1 C 3 
MC 4 
CEC 5 
NCC 6 
^ss 7 
OEC 8 
DOC 9 
D8CI 10 
Die 11 


CO CM 
tT Tt Tf 


O C3> 00 h- CD to 

Tj- CO CO CO CO CO CO 


44-LEAD 
PLASTIC QFP 
TOP VIEW 


33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 


cjco^uocd^ooojSwcm 

UUUUUUUUUUU 


(J) cm O CO ^ O X 

Q Q 5 Q 5 z 


O Tf CM ID CO 

^5^5 


□ A13 

□ A14 

□ A15 

□ A16 

□ BHE 

□ NC 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 


(PinQ44.HN62418) 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage' 

Voo 

-0.3 to -^7.0 

V 

All Input and Output Voltage ’ 

Vt 

-0.3toV,,+ 0.3 

V 

Operating Temperature Range 

"^OPR 

0 to -h70 


Storage Temperature Range 

"^STG 

-55 to-hi 25 

°C 

Temperature Under Bias 

"^BIAS 

-20 to -t-OS 

°C 


Notes: 1. With respect to Vgg. 

■ CAPACITANCE 

= 5V ± 10%. Vgg = OV. = 25°C, V,^ = 0 V, f = IMHz) 


Item 

Symbol 

Min, 

Max. 

Unit 

Input Capacitance ^ 

C,M 

- 

15 

pF 

Output Capacitance ^ 

^OUT 

- 

15 

pF 


Notes: 1. This parameter is sampled and not 100% tested. 
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HN62448N Series 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 5V ± 10%, V 35 = 0 V, - 0 to 70°C) 

Test Conditions 

• Input pulse levels; 0.8 V/2.4 V 

• Input rise and fall times; <10 ns 

• Output load; 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level; 1.5 V 




HN62448N-10 | 

HN62448N-12 | 


Item 

Symbol 

Min. 

Max. 

Min. 

Max. 

Unit 

Read Cycle Time 

^RC 

100 

’ 

120 

- 

ns 

Fast Address Read 

Cycle Time 

^BC 

50 


60 


ns 

Address Access Time 

^AA 

- 

100 

- 

120 

ns 

Fast (Address Access) 
Time 

^BA 

- 

50 

- 

60 

ns 

CE Access Time 

VcE 

■ 

100 

- 

120 

ns 

OE Access Time 

^OE 


50 

- 

60 

ns 

BHE Access Time 

^HE 

- 

100 

■ 

120 

ns 

Output Hold Time from 
Address Change 

^DHA 

0 

■ 

0 

■ 

ns 

Output Hold Time 
from CE 

^DHC 

0 

- 

0 

- 

ns 

Output Hold Time 
from OE 

^DHO 

0 

- 

0 

- 

ns 

Output Hold Time 
from BHE 

^DHB 

0 


0 


ns 

CFto Output in High Z 

t 1 
XHZ 

- 

50 

- 

60 

ns 

OE to Output in High Z 

^OHZ ^ 

- 

50 

- 

60 

ns 

BHE to Output in High Z 

^BHZ ^ 

- 

50 

- 

60 

ns 

CE to Output in Low Z 

^CLZ 

5 

- 

5 

- 

ns 

OE to Output in Low Z 

Wz 

5 

- 

5 

- 

ns 

BHE to Output in Low Z 

teLZ 

5 

- 

5 

- 

ns 


Note; 1. t^H^- W> ^BHz which the output becomes an open circuit and are not 

referenced to output voltage levels. 
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HN62448N Series 


■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 5V ± 10%, Vgs = 0 V, T = 0 to 70°C) 


Item 

Symbol 

Min. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

'l, 

- 

10 

mA 

V|N = 0 to Vpp 

Output Leakage Current 

Ilo 

- 

10 

ma 

^ = 2.4V,V„^ = 0toV,, 

Operating Current 

'cc 

- 

120 

mA 

^cc ~ ^DouT “ ^ rnA, tpp= Min. 

Standby Current 

*SB1 

- 

30 

mA 

V,, = 5.5V,^>V,,-0.2V 

*SB2 

- 

3 

mA 

V,, = 5.5 V,CE>2.4V 

Input Voltage 

V,H 

2.4 

Vcc+0.3 

V 



-0.3 

0.45 

V 


Output Voltage 

VoH 

2.4 

- 

V 

loH = -205 txA 

Voc 

- 

0.4 

1 

V 

Iql = 1-6 mA 


■ READ TIMING WAVEFORM 

Word Mode (BHE = VJ or Byte Mode (BHE = V, J 



(TD.R.HN62438N) 


Note: 1. tp^^, tp^(., tp^Q are determined by the faster time. 

2. t^^, t^pg, t^g are determined by the slower time. 

3. tpL 2 . toLz are determined by the slower time. 
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HN62448N Series 


■ READ TIMING WAVEFORM 
Word Mode/Byte Mode Switch 



^BHZ ^BLZ 


(TD.R1.HN62438N) 

Note: 1. CE and OE are of select status. A^^to A^are fixed._ _ 

2. D^g/A ^ terminal is of output state when BHE = V,^, CE and OE are of selected state. At 
this time, an input signal that is of the inverse phase to the output should not be 
Impressed. 


Fast Address Access 



_ _ (TD.RN.HN62438N) 

Note: CE and OE are enabled. 
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HN62448N Series 



Note: This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer 

either CE or Address. 
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Preliminary 


HN624316 Series 


16M (1M X le-brt) and (2M x 8-brt) Mask ROM 

■ DESCRIPTION 

The Hitachi HN624316 is a 16-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1,048,576 x 16-bit 
and 2,097,152 x8-blt. 

The high density and high speed provide enough capacity and 
high performance to be used in a system using a high speed 16-blt 
or 32-bit microcomputer. In addition the low power consumption of 
this device makes it ideal for battery powered, portable systems. 

Hitachi's HN624316 is offered with JED EC-Standard pinouts in 
42-pin Plastic DIP, 44-lead Plastic SOP and 48-lead Plastic TOP 
packages. The HN624316 is also packaged in a 48-lead Plastic 
SOP. 


■ FEATURES 

• Single Power Supply: 

Vcc = 5 V±10% 

• Fast Random Access Times: 

120 ns/150 ns (max) 

• Low Power Consumption: 

Active Current: 300 mW (typ) 

Standby Current: 5 |xW (typ) 

• User Selectable Organization: 

IMx 16-bit (Word-Wide) 

2M X 8-bit (Byte-Wide) 

Switchable with BHE pin 

• TTL-CompatIble Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 
48-lead Plastic TSOP (Type II) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN624316P 

120 ns 

150 ns 

42-pln Plastic DIP 
(DP-42) 

HN624316FB 

120 ns 

150 ns 

44-lead Plastic SOP 
(FP-44D) 

HN624316F 

120 ns 

150 ns 

48-lead Plastic SOP 
(FP-48DA) 

HN624316TT 

_i 

120 ns 

150 ns 

48-lead Plastic TSOP 
(TTP-48D) 
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HN624316 Series 


■ PIN ARRANGEMENT 


HN624316P Series 


A18C: 
A17C 
MU. 
A 6 C 
ASC 
A4II 
A3[I 
A2[I 
A 1 C 
Md 
CEC 
VssC 
OEIZ 
DO C 
D 8 C 
D1 C 
D9C 
D 2 C 
DIOC 
DSC 
D11 C 


1 O 

2 

3 

4 

5 

6 

7 

8 
9 


42-PIN 
DIP 

10 TOP VIEW 

11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 


42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 


□ A19 
□A 8 
□A9 

□ A10 
□A11 

□ A12 

□ A13 

□ AU 

□ A15 
□A16 

□ BHE 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D 6 

□ D13 

□ D5 

□ D12 

□ D4 
=lVcc 


{PinD42.HN624316N) 


HN624316FB Series 


NCC 
A18E: 
A17 C 
A7 C 
A 6 [I 
ASC 
A4C: 
A3 C 
A2C 
A1 C 
Md 
CEC 

OEC 
DO C 
D 8 C 
D 1 C 
D9 C 
D 2 C 
D 10 C 
D3 C 
Dll C 


1 O 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 


44-LEAD 

SOP 

TOP VIEW 


□ NC 

□ A19 

□ A 8 

□ A9 
□A10 

□ All 

□ A12 

□ A13 

□ A14 

□ A15 

□ A16 

□ BHE 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D 6 

□ D13 

□ D5 

□ D12 

□ D4 
^Vcc 

{PinT244.HN624316N) 


HN624316F Series 


HN624316TT Series 


A18C 
A17C 
A7C 
A 6 C 
A5C 
A4C 
A3C 
A2C 
A 1 C 
AOC 
NCC 
NCC 

r^c 

CEC 

OEC 
DOC 
D 8 C 
D 1 C 
D9C 
D2C 
D 10 C 
D3C 
Dll C 


1 O 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 




48-LEAD 

SOP 

TOP VIEW 


48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 


□A19 

□ A 8 
□A9 
□A10 
□All 

□ A12 

□ A13 
□A14 
□A15 
□A16 

□ NC 

□ NC 

□ NC 

□ BHE 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D 6 

□ D13 

□ D5 

□ D12 

□ D4 
^Voc 


NC C 
NC C 
NC C 
A18C 
A17C 
A7C 
A 6 C 
A5 C 
A4C 
M d 
A2C 
^C 
AO C 
CEC 
VssC 
OEC 
DO C 
D 8 C 
D 1 C 
D9C 
D2C 
DIO C 
D3 C 
D 11 C 


1 O 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


48-LEAD 
TSOP 
TOP VIEW 


{PinT248.HN624316N) 


□ NC 

□ NC 

□ NC 

□ A19 

□ A 8 

□ A9 
□A10 

□ All 

□ A12 
□A13 

□ A14 

□ A15 

□ A16 

□ BHE 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D 6 

□ D13 

□ D5 

□ D12 

□ D4 

□ Vcc 

(PinT248.HN624116) 
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HN624316 Series 


■ PIN DESCRIPTION 


Pin Name 

Function 

A - A 

^0 ^19 

Address 

A, 

Address (Word-Wide) 

D„-D„ 

Output 

CE 

Chip Enable 

OE 

Output Enable 

BHE 

Byte Enable 

V 

^cc 

Power Supply 

V 

''ss 

Ground 

NC 

No Connection 


■ BLOCK DIAGRAM 


AO 


A19 


CE 

BHE 

(A-1)* 

OE 



DO 


D1 


/(D , 


(BD.HN624116) 


Notes; 1. * : A js the Least Significant Address bit in Byte-Wide Mode. 

2 . BHE=V„: 16-bit (D.,-D„) 

BHE=V,^: 8-bit (D,-D„) 

When BHE is low, - Dg are in high impedance states. 
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HN624316 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ’ 

Vcc 

-0.3 to +7.0 

V 

All Input and Output Voltage ^ 

N, ^OUT 

-0.3 to + 0.3 

V 

Operating Temperature Range 

"^OPR 

0 to +70 

“ C 

Storage Temperature Range 

^STG 

-55 to+125 

°c 

Temperature Under Bias 

^BIAS 

-20 to +85 

°c 


Notes: 1. Relative to V33. 

■ CAPACITANCE 

(V^3 = 5V ± 10%. V33 = OV, T^ = 25°C, V,^ = 0 V, f = 1 MHz) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Capacitance ’ 

C,M 

- 

- 

15 

PF 

_< 

z 

11 

0 

< 

Output Capacitance ^ 

^OUT 

- 

- 

15 

pF 

VouT = 0V 


Notes: 1. This parameter is sampledand not 100% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 5V ± 10%, V33 = 0 V, T^ = 0 to 70°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

'u 

- 

- 

10 

pA 

V,M = 0VtoV,, 

Output Leakage Current 

Ilo 

- 

- 

10 

|liA 

CE = 2.2 V, V„^ = 0Vto V,, 

Operating V^^ Current 

Ico 

- 

- 

100 

mA 

Vcc = 5.5 V, Iqout ~ ^ mA, tp3=min 

Standby V^.^. Current 

^SBI 

- 

- 

30 

pA 

V,, = 5.5 V,CE>V,,-0.2V 

*SB2 

- 

- 

3 

mA 

V(.3 = 5.5 V, CE>2.2V 

Input Voltage 

V,H 

2.2 

- 

Vcc+0.3 

V 


Va 

-0.3 

- 

0.8 

V 


Output Voltage 

< 

0 

X 

2.4 

- 

- 

V 

loH = -205pA 

VoL 

- 

- 

0.4 

V 

Iql = 1-6 mA 
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HN624316 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 5V ± 10%, Vgs = 0 V, = 0 to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V / 2.4 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

• Reference level for measuring timing: 1.5 V 


Item 

Symbol 

HN624316-12 | 

HN624316-15 | 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

^RC 

120 

- 

150 

- 

ns 

Address Access Time 

‘aa 

- 

120 

- 

150 

ns 

Chip Enable Access Time 

VcE 


120 


150 

ns 

Output Enable Access 
Time 

^OE 

- 

60 

- 

70 

ns 

BHE Access Time 

^HE 

- 

120 

- 

150 

ns 

Output Hold Time from 
Address Change 

^DHA 

0 

- 

0 

- 

ns 

Output Hold Time from 
Chip Enable 

^DHC 

0 

- 

0 

- 

ns 

Output Hold Time from 
Output Enable 

^DHO 

0 

- 

0 

- 

ns 

Output Hold Time from 
BHE 

^DHB 

0 

- 

0 

- 

ns 

Chip Enable to Output 

In High-Z ’ 

^CHZ 

- 

60 

■ 

70 

ns 

Output Enable to Output 
in High-Z ’ ' 

^OHZ 

- 

60 

- 

70 

ns 

BHE to Output in High-Z ' 

^HZ 


60 

- 

70 

ns 

Chip Enable to Output 
in Low-Z 

^CLZ 

10 

- 

10 

- 

ns 

Output Enable to Output 
in Low-Z 

Wz 

10 

- 

10 

- 

ns 

BHE to Output in Low-Z 

^BLZ 

10 

- 

10 

- 

ns 


Note: 1. t^^^- W defined as the time at which the output becomes an open circuit and are 

not referenced to output voltage levels. 
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HN624316 Series 


■ READ TIMING WAVEFORM 

Word Mode (BHE = VJ or Byte Mode (BHE = V, J 



Note: 1. , tpHo are determined by the faster time. (TD.r.hn 624316 N) 

2 . t^^, t^(.g, t^g are determined by the slower time. 

3. t(.Lz, ^oLz determined by the slower time. 


Word Mode/Byte Mode Switch 



{TD.R1.HN624316N) 


Note: 1. If CE and OE are enabled, to Aq are valid. _ _ 

2. D^g/A ^pin is in the output state when BHE is high, CE and OE are enabled. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 
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HN624316 Series 


■ POWER-UP SEQUENCE 



CE 


Address 


Dout 




tACE 


_^ 

t 




axxxxxxxy 

^ Valid data 



tAA 




y Valid data 




t >0ns 


(TD.PWRUP) 


Note; This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer 
either CE or Address. 
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Preliminary 


HN624316N Series 


16M (1M X 16-blt) and (2M x 8-blt) Mask ROM 

■ DESCRIPTION 

The Hitachi HN624316N is a 16-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1,048,576 x 16-bit 
and 2,097,152 x 8-bit. 

The high density and high speed Fast Address Access provide 
enough capacity and high performance to be used in a system using 
a high speed 16-bit or 32-bit microcomputer. In addition the low 
power consumption of this device makes it ideal for battery powered, 
portable systems. 

Hitachi's HN624316N is offered with J EDEC-Standard pinouts in 
42-pin Plastic DIP, 44-lead Plastic SOP and 48-lead Plastic TOP 
packages. The HN624316N is also packaged in a 48-lead Plastic 
SOP. 

■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Random Access Times: 

120 ns/150 ns (max) 

• Fast Address Access Times (Aq, A^): 

60 ns/70 ns (max) 

• Low Power Consumption: 

Active Current: 300 mW (typ) 

Standby Current: 5 pW (typ) 

• User Selectable Organization: 

IMx 16-bit (Word-Wide) 

2M X 8-bit (Byte-Wide) 

Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 
48-lead Plastic TSOP (Type II) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN624316NP 

120 ns 

150 ns 

42-pin Plastic DIP 
(DP-42) 

HN624316NFB 

120 ns 

150 ns 

44-lead Plastic SOP 

(FP-44D) 

HN624316NF 

120 ns 

150 ns 

48-lead Plastic SOP 
(FP-48DA) 

HN624316NTT 

120 ns 

150 ns 

48-lead Plastic TSOP 
(TTP-48D) 
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HN624316N Series 


PIN ARRANGEMENT 


HN624316NP Series 


HN624316NFB Series 


1 o 

42 

□A19 

NC C 

1 o 


44 

2 

41 

□A8 

A18[I 

2 


43 

3 

40 

□A9 

A17C 

3 


42 

4 

39 

□A10 

A7C 

4 


41 

5 

38 

□ A11 

A6C: 

5 


40 

6 

37 

□A12 

A5C: 

6 


39 

7 

36 

□A13 

A4C: 

7 


38 

8 

35 

□A14 

ASH 

8 


37 

Q 42-PIN 

^ DIP 

34 

□ A15 

A2C 

9 

44-LEAD 

SOP 

36 

10 TOP VIEW 

33 

□A16 

A1 C 

TOP VIEW 

35 

11 

32 

□ BHE 

AOC 

11 


34 

12 

31 

□ Vss 

CEC 

12 


33 

13 

30 

□ D15/A-1 

VssC 

13 


32 

14 

29 

□ D7 

OEC 

14 


31 

15 

28 

□ D14 

DO C 

15 


30 

16 

27 

□ D6 

D8IZ 

16 


29 

17 

26 

□ D13 

D1 C 

17 


28 

18 

25 

□ D5 

D9E: 

18 


27 

19 

24 

□ D12 

D2EI 

19 


26 

20 

23 

□ D4 

DIO C 

20 


25 

21 

22 

□Vcc 

DSC 

21 


24 




Dll C 

22 


23 


(PmD42.HN624316N) 


HN624316NF Series 


HN624316NTT Series 


1 o 



NCC 

1 o 

2 

48 

48 

□A19 

NCC 

47 

2 

47 

□ A8 



NC C 

3 

46 

3 

46 

□ A9 

A18C: 

4 

45 

4 

45 

□A10 

A17 C 

5 

44 

5 

44 

□All 

A7II 


6 

43 

□A12 

6 

43 

7 

42 

□A13 

A6 C 

7 

42 

8 

41 

□ A14 

A5 C 

8 

41 

9 

40 

□A15 

A4 C 

9 

40 

10 48-LEAD 

39 

□A16 

A3 C 

10 

39 

11 SOP 

38 

□ NC 

A2 C 

48-LEAD 

38 

^2 TOP VIEW 

37 

□ NC 

A1 C 

12 TSOP 

37 

13 

36 

□ NC 

AO C 

-13 TOP VIEW 

36 

14 

35 

□ BHE 


14 

35 

15 

34 

HVss 

VssC 

15 

34 

16 

33 

□ D15/A-1 


16 

33 

17 

32 

□ D7 

DO C 

17 

32 

18 

31 

□ D14 

D8EI 

18 

31 

19 

30 

□ D6 

D1 C 

19 

30 

20 

29 

□ D13 

D9IZ 

20 

29 

21 

28 

□ D5 

D2[I 

21 

28 

22 

27 

□ D12 

D10C 

22 

27 

23 

26 

□ D4 

D3 □ 

23 

26 

24 

25 

^Vcc 

Dll C 

24 

25 


(PinT248 HN624316N) 


□ NC 

□ A19 

□ A8 

□ A9 
□A10 
□A11 
□A12 
□A13 
□AU 
□A15 
IIA16 

□ BHE 
=IVss 

□ D15/A-1 
HD? 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 
IID4 
3Vcc 

(PinT244.HN624316N) 


3 DNC 
7 □NC 
S DNC 
5 □A19 

4 DAS 
3 □A9 

2 DAIO 

1 DAII 

3 DAia 
9 DAIS 

3 DAU 
7 DAIS 

5 DAie 

5 □BHE 

4 □Vss 

3 □D15/A-1 

2 □D? 

1 □DU 

3 □De 
9 □Dia 
3 □D5 
7 □Dia 

6 304 
^Vcc 

(PinT24S.HN624116) 
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HN624316N Series 


■ PIN DESCRIPTION 


Pin Name 

Function 

A - A 

Address 

A, 

Address (Word-Wide) 

D„-D„ 

Output 

CE 

Chip Enable 

OE 

Output Enable 

BHE 

Byte Enable 

Voc 

Power Supply 

Vss 

Ground 

NC 

No Connection 


■ BLOCK DIAGRAM 


AO 


A19 


CE 

BHE 

{A-1)* 

OE 



DO 


D15 

/(D7) 


(BD.HN624316N) 


Notes: 1. * : A js the Least Significant Address bit in Byte-Wide Mode. 

2 . BHE=V„: 16-bit (D„-D,) 

BHE=V„: 8-bit (D^-D,,) 

When BHE is low, are in high impedance states. 
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HN624316N Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ^ 

V,, 

-0.3 to +7.0 

V 

All Input and Output Voltage ' 

VmVoor 

-0.3toV^^+0.3 

V 

Operating Temperature Range 

"^OPR 

0 to -h70 

°C 

Storage Temperature Range 

"^STG 

•55 to +125 

°C 

Temperature Under Bias 

*^BIAS 

-20 to +85 

°C 


Notes: 1. Relative to V33. 

■ CAPACITANCE 

= 5V ± 10%, Vgs = OV, = 25°C, = 0 V, f = IMHz) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Capacitance ^ 


- 

- 

15 

pF 

> 

0 

II 

z 

> 

Output Capacitance ^ 


- 

- 

15 

PF 

Vo^ = 0V 


Notes: 1. This parameter is sampledand not 100% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 5V ± 10%, Vgs = 0 V, T, = 0 to 70°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

'u 

- 

- 

10 


V,N = 0VtoV,, 

Output Leakage Current 

Ilo 

- 

- 

10 

pA 

CE = 2.2 V,V„^ = 0VtoV,, 

Operating V^^. Current 

^cc 

- 

- 

120 

mA 

Vqc = 5.5 V, Iqqut = 0 mA, tp^^=min 

Standby V^.^. Current 

^SB 

- 

- 

30 

mA 

V<^ = 5.5 V.CE^V<,,-0.2V 

Input Voltage 


2.2 

- 




■S 

1^9 

- 

0.8 

V 


Output Voltage 

IQfll 

2.4 

- 

• 

V 

loH = -205pA 

V 

OL 

- 

- 

0.4 

V 

loL= 1.6 mA 
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HN624316N Series 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

= 5V ± 10%, V33 = 0 V, = 0 to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V/2.4 V 

• Input rise and fall times; <10 ns 

• Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

“ Reference level for measuring timing: 1.5 V 


Item 

Symbol 

HN624316N-12 | 

HN624316N-15 | 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 


120 


150 


ns 

Fast Address Read 

Cycle Time 

^BC 

60 

■ 

70 


ns 

Address Access Time 

Va 

- 

120 

- 

150 

ns 

Fast Address Access 

Time 


- 

60 

- 

70 

ns 

Chip Enable Access Time 

We 

- 

120 

- 

150 

ns 

Output Enable Access 
Time 

^OE 

- 

60 

- 

70 

ns 

BHE Access Time 

^BHE 

- 

120 

- 

150 

ns 

Output Hold Time from 
Address Change 

^DHA 

0 

- 

0 


ns 

Output Hold Time from 
Chip Enable 

^DHC 

0 

- 

0 

1 

- 

ns 

Output Hold Time from 
Output Enable 

^DHO 

0 

- 

0 

- 

ns 

Output Hold Time from 
BHE 

. 

^DHB 

0 


0 

- 

ns 

Chip Enable to Output 
in High-Z' 

^CHZ 

- 

60 

- 

70 

ns 

Output Enable to Output 
in High-Z ^ 

^OHZ 

- 

60 

" 1 

70 

ns 

BHE to Output in High-Z ^ 

^BHZ 

- 

60 

- 

70 

ns 

Chip Enable to Output 
in Low-Z 

^CLZ 

10 

- 

10 

- 

ns 

Output Enable to Output 
in Low-Z 

Wz 

10 

- 

10 

- 

ns 

BHE to Output in Low-Z 

tsLZ 

10 

- 

10 

- 

ns 


Note: 1. t^^^- W’ ^BHz defined as the time at which the output becomes an open circuit and are 
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HN624316N Series 


■ READ TIMING WAVEFORM 

Word Mode (BHE = VJ or Byte Mode (BHE = V, J 



Note; 1. are determined by the faster time. {TD.r.hn 624316 N) 

2 . t^^, t^pg, t^E are determined by the slower time. 

3. tpLz, toLz are determined by the slower time. 


Word Mode/Byte Mode Switch 



(TD.R1.HN624316N) 


Note: 1. If CE and OE are enabled, to A^,are valid. _ _ 

2. D^g/A ^pin is in the output state when BHE is high, CE and OE are enabled. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 
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Fast Address Access 



Note: CE and OE are enabled. 


(TD.RN.HN624316N) 



Note: This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer 

either CE or Address. 
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EPROM (UV Erasable and OTP) 


SECTION 4 


EPROM (UV Erasable and OTP) 

Source 

Page 

256K 

32Kx8 

HN27C256A Series 

Data Book 

4-1 


32Kx8 

HN27C256H Series 

Data Book 

4-11 

512K 

64Kx8 

HN27512 Series 

Data Book 

4-21 

1M 

64Kx16 

HN27C1024H Series 

Data Book 

4-28 


128Kx8 

HN27C101ASeries 

Data Book 

4-40 


128Kx8 

HN27C301A Series 

Data Book 

4-52 


128Kx8 

HN27V101ASeries 

Data Book 

4-56 

4M 

256Kx16/512Kx8 

HN27C4000 Series 

Data Book 

4-67 


256KX16 

HN27C4096 Series 

Replaced by HN27C4096A 


256KX16 

HN27C4096H Series 

Replaced by HN27C4096AH 


256KX16 

HN27C4096A Series 

Addendum 

4-1 


256KX16 

HN27C4096AH Series 

Addendum 

4-15 


512KX8 

HN27C4001 Series 

Data Book 

4-109 
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HN27C4096A Series- 

4M (256K X 16-bH) UV and OTP EPROM 

■ DESCRIPTION 

The Hitachi HN27C4096A is a 4-Megabit Ultraviolet Erasable 
and One-Time Programmable Electrically Programmable Read Only 
Memory organized as 262,144 x 16-blts. 

The HN27C4096A features fast address access times of 100, 
120 and 150 ns and low power dissipation. This combination makes 
the HN27C4096Asuitablefor high speed 16 and 32-blt microcomputer 
systems. The HN27C4096A offers high speed programming using 
page programming mode. 

Hitachi's HN27C4096A is offered In JEDEC-Standard Word- 
Wide EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic 
and Plastic LCC packages. This allows socket replacement with 
Mask ROMs. 

The Ceramic DIP and Ceramic LCC packages are erasable by 
exposure to Ultraviolet light. The PLCC packaged device is One- 
Time Programmable and once programmed, can not be rewritten. 

■ FEATURES 

• Fast Access Times: 

100 ns/120 ns/150 ns (max) 

• Single Power Supply: 

Vcc = 5V±10% 

• Low Power Dissipation: 

Active Mode: 35 mW/MHz (typ) 

Standby Mode: 5 pW (max) 

• High Speed Page and Word Programming: 

Page Programming Time: 3.5 sec (min) 

• Programming Power Supply: 

Vpp = 12.5 V± 0.3 V 

• Pin Arrangement: 

JEDEC Standard Word-Wide EPROM 
Mask ROM Compatible 

• Packages: 

40-pin Ceramic DIP 
44-lead Ceramic LCC 
44-lead PLCC 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN27C4096AG-10 

100 ns 

40-pin Ceramic DIP 

HN27C4096AG-12 

120 ns 

(DG-40A) 

HN27C4096AG-15 

150 ns 


HN27C4096ACC-10 

100 ns 

44-lead Ceramic LCC 

HN27C4096ACC-12 

120 ns 

(CC-44) 

HN27C4096ACC-15 

150 ns 


HN27C4096ACP-12 

120 ns 

44-lead PLCC 

HN27C4096ACP-15 

150 ns 

(CP-44) 
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HN27C4096A Series 


PIN ARRANGEMENT 


HN27C4096AG Series 


40-PIN 

DIP 

TOP VIEW 


40 □VCC 
39 □M? 
38 DAie 
37 DAIS 
36 DAI4 
35 □A13 
34 □A12 
33 DAII 
32 DAIO 
31 DAQ 
30 DVss 
29 DAS 
28 □A7 
27 DAG 
26 DAS 
25 DAA 
24 □A3 
23 □A2 
22 □Al 
21 □AO 


HN27C4096ACC Series 
HN27C4096ACP Series 


1/013 1/014 1/015 CE VppNC Vcc A17 A16 A15 A14 


6 5 4 3 2 1 44 43 42 41 40 


1/09 C 10 
1/08 C 11 


1/06 C 15 
1/05 0 16 


44-LEAD 
JLCC and PLCC 
TOP VIEW 


39 

□ A13 

38 

□ A12 

37 

□ All 

36 

□ A10 

35 

□ A9 

34 

□ Vss 

33 

□ NC 

32 

□ A8 

31 

□ A7 

30 

□ A6 

29 

□ A5 


18 19 20 21 22 23 24 25 26 27 28> 


1/03 1/02 1/01 1/00 OE NO AO Al A2 A3 A4 


(PinD40.HN27C4096) 


(PinQ44.HN27C4096) 


PIN DESCRIPTION 

Pin Name 

\ ' ^17 _ 

I/Qq^Qis 

CE 


Function 
Address 
Input/Output 
Chip Enable 
Output Enable 
Power Supply 
Programming Supply 
Ground 

No Connection 
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HN27C4096A Series 


■ ABSOLUTE MAXIMUM RATINGS 


item 

Symbol 

Value 

Unit 

Supply Voltage ^ 

o 

o 

> 

-0.6 to -1-7.0 

V 

Programming Voltage ’ 

Vpp 

-0.6 to -f-13.5 

V 

All Input and Output Voltage 

VinVout 

-0.6 to -f-7.0 

V 

Ag and OE Voltage ^ 

V,o 

-0.6 to -P13.0 

V 

Operating Temperature Range 

"^OPR 

0 to +70 

°C 

Storage Temperature Range ^ 

"^STG 

-65 to-1-125“ 

-55 to-Hi 25 5 

°C 

Storage Temperature Under Bias 

"^BIAS 

0 to +Q0 

°C 


Notes: 1. Relative to Vgg. 

2. and V,p min = -2.0V for pulse width < 20 ns. 

3. Device storage temperature range before programming. 

4. HN27C4096AG and HN27C4096ACC. 

5. HN27C4096ACP. 

■ CAPACITANCE (T = 25°C, f = 1 MHz) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Capacitance 

C,N 

- 

- 

12 

pF 

_< 

z 

II 

o 

< 

Output Capacitance 

^OUT 

- 

- 

20 

pF 

VouT = 0V 


■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 



Notes: 1. V,^min =-1.0 V for pulse width < 50 ns. 

V, L min = -2.0 V for pulse width < 20 ns. 

2. V,^ max = + 1.5 V for pulse width < 20 ns. 

If V,^is over the specified maximum value, Read operation can not be guaranteed. 
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HN27C4096A Series 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%, Vpp = V 33 to = 0 to 70°C) 

Test Conditions 

• Input pulse levels; 

• Input rise and fall times: 

• Output load; 

• Reference levels for measuring timing 


0.45 V/2.4 V 
< 10 ns 

1 TTL Gate + 100 pF (Including scope and jig) 
0.8 V/ 2.0 V 


Item 

Symbol 

HN27C4096A-10 

HN27C4096A-12 | 

HN27C4096A-15 

Unit 

Test 

Condition 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Address Access Time 

^ACC 


100 

- 

120 

- 

150 

ns 

^ = OE = V|, 

Chip Enable Access Time 

^CE 

- 

100 

- 

120 

- 

150 

ns 

> 

II 

lUJ 

10 

Output Enable Access 
Time 

^OE 

- 

60 


60 

- 

70 

ns 

> 

II 

lo 

Output Disable to High-Z ^ 

^DF 

0 

35 

0 

40 

0 

50 

ns 

> 

II 

|LJJ 

lo 

Output Hold to Address 
Change 

^OH 

5 

- 

5 

- 

5 

- 

ns 

CE =OE = V,L 


Note: 1. tpp is defined as the time at which the output becomes an open circuit and data is no 

longer driven. 


■ READ TIMING WAVEFORM 


Address 




CE Standby Mode 


OE/V 


PP 


X 


\ Active Mode | /[^Standby Mode 




\ 


^OE 


Ucc 


Data Out 






^DF 




Data Out Valid 




(TD.R.HN27C4096) 
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HN27C4096A Series 


■ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

= 6.25 V ± 0.25 V. Vpp = 12.5 V ± 0.3 V, = 25 °C ± 5 °C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

'u 

- 

- 

2 

pA 

V,^ = 6.5 V/0.45 V 

Operating V^^ Current 

^cc 

- 

- 

50 

mA 


Operating Vpp Current 

Ipp 

- 

- 

70^ 

mA 

> 

II 

im 

lo 

Input Voltage ® 

V,H 

2.2 

- 


V 


V,L 

-0.15 

- 

0.8 

V 


Vh 

11.5 

12.0 

12.5 

V 


Output Voltage 

VoH 

2.4 

- 

- 

V 

loH = -400pA 

VoL 

- 

- 

0.45 

V 

Ioh = 2-1 mA 


Notes: 1. 
2 . 

3. 

4. 

5. 

6 . 
7. 


must be applied before Vpp and removed after Vpp. 

Vpp must not exceed 13 V, including overshoot. 

Device reliability may be adversely affected If the device is installed or removed while 
Vpp = 12.5 V. _ 

Do not change Vpp from V,l to 12.5 V or 12.5 V to V,^ when CE = low. 

V,L min = -0.6 V for pulse width < 20 ns. 

If V,^ is over the specified maximum value, programming operation can not be guaranteed. 
Ipp = 40 mA in Word Programming Mode. 


■m 
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HN27C4096A Series 


■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

= 6.25 V ± 0.25 V, Vpp = 12.5 v ± 0.3 V, T^ = 25°C ± 5°C) 

Test Conditions 

• Input pulse levels: 0.45 V/2.4V 

• Input rise and fall times: < 20 ns 

• Reference levels for measuring timing: 0.8 V / 2.0V 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Address Setup Time 

^AS 

2 

- 

- 

|LIS 


Address Hold Time 

‘ah 

0 

- 

- 

ILLS 


Data Setup Time 

^DS 

2 

- 

- 

ps 


Data Hold Time 

^DH 

2 

- 

- 

ps 


Chip Enable Setup Time 

^CES 

2 

- 

- 

ps 


Vpp Setup Time 

^VPS 

2 


- 

ps 


Setup Time 

^VCS 

2 

- 

- 

ps 


Output Enable Setup Time 

^OES 

2 

- 

- 

ps 


Output Disable Time 

^DF 

0 

- 

130 

ns 


Programming Pulse Width 

Vw 

47.5 

50.0 

52.5 

ps 


Data Valid from Output Enable Time 

^OE 

0 

- 

150 

ns 


Chip Enable Pulse Width During Data Latch 

\.\N 

1 

- 

- 

ps 


Output Enable = V^ Setup Time 

^OHS 

2 

- 

- 

ps 


Output Enable = V^ Hold Time 

^OHH 

2 

- 

- 

ps 


Output Enable Hold Time 

^OEH 

1 

2 

- 

- 

ps 


Vpp Hold Time 

^VRS 

1 

- 

- 

ps 


Page Programming Reset Time 

Vw 

1 

- 

- 

ps 



Note: 1. tj^p is defined as the time at which the output becomes an open circuit and data is no 

longer driven. 

2. Page Program Mode will be reset when Vpp is set to or less. 
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HN27C4096A Series 


■ PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C4096A can be programmed with the high performance Page Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 

Note: 1. To set the device into Page Programming, apply 12.5 V to Vpp then followed by applying 

12 V to OE. The device operates in Page Program Mode until reset. 

2. To reset the Page Program Mode, set Vpp = or less. 



(FC.PP.HN27C4096) 
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HN27C4096A Series 


■ PAGE PROGRAMMING TIMING WAVEFORM 



(TD.PP.HN27C4096) 
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HN27C4096A Series 


■ WORD PROGRAMMING FLOWCHART 

The Hitachi HN27C4096A can be programmed with the high performance Word Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 



(FC.P.HN27C4096) 
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HN27C4096A Series 


■ WORD PROGRAMMING TIMING WAVEFORM 



{TD.P.HN27C4096) 
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HN27C4096A Series 


■ OPTIONAL PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C4096A can be programmed with the high performance Optional Page Programming 
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage 
stress to the device or deterioration in reliability of programmed data. 

This programming algorithm is a combination of Page Programming and Word Verify. It can be used to avoid 
the increased programming verify time when a programmer with a slower machine cycle is used and shorten 
the total programming time. 

Please refer to the timing specifications for page programming and word programming. 



(FC.OPP.HN27C4096) 
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HN27C4096A Series 


■ OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM 
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HN27C4096A Series 


■ ERASING THE HN27C4096A 

The Hitachi HN27C4096A Ceramic DIP and Ceramic LCC packages allow these devices to be erased by 
exposure to ultraviolet light of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum 
integrated dose (UV intensity x exposure time) for erasure is 15 W-sec/cm^. 

■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


■ HN27C4096A SERIES IDENTIFIER CODE 



2. Ag=12.0V±0^_ 

3. A,-A3 -A,oA7 .CE.OE = V,, 


4. X = Don't Care 

■ HN27C4096ACP RECOMMENDED SCREENING CONDITIONS 

Before mounting the HN27C4096ACP package, please make the following screening (baking without bias) 
shown below; 



(RSC.EPROM) 
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HN27C4096AH Series 


Preliminary 


4M (256K X 16-bit) UV and OTP EPROM 

■ DESCRIPTION 

The Hitachi HN27C4096AH is a 4-Megabit Uitravioiet Erasabie 
and One-Time Programmable Electrically Programmable Read Only 
Memory organized as 262,144 x 16-bits. 

The HN27C4096AH features fast address access times of 85 
and 100 ns with 45 ns 4-Word Burst Mode. This combination makes 
the HN27C4096AH suitable for high speed 16 and 32-bit 
microcomputer systems. The HN27C4096AH offers high speed 
programming using page programming mode. 

Hitachi's HN27C4096AH is offered in JEDEC-Standard Word- 
Wide EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic 
and Plastic LCC packages. This allows socket replacement with 
Mask ROMs. 

The Ceramic DIP and Ceramic LCC packages are erasable by 
exposure to Ultraviolet light. The PLCC packaged device is One- 
Time Programmable and once programmed, can not be rewritten. 

■ FEATURES 

• Fast Access Times: 

85 ns /100 ns (max) 

• Burst Access Times: 

45 ns / 45 ns (max) 

• Single Power Supply: 

Vcc = 5V±10% 

• Low Power Dissipation: 

Active Mode: 35 mW/MHz (typ) 

Standby Mode: 30 mA (max) 

• High Speed Page and Word Programming: 

Page Programming Time: 3.5 sec (min) 

• Programming Power Supply: 

Vpp = 12.5 V± 0.3 V 

• Pin Arrangement: 

JEDEC Standard Word-Wide EPROM 
Mask ROM Compatible 

• Packages: 

40-pln Ceramic DIP 
44-lead Ceramic LCC 
44-lead PLCC 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN27C4096AHG-85 

85 ns 

40-pln Ceramic DIP 
(DG-40A) 

HN27C4096AHCC-85 

85 ns 

44-lead Ceramic LCC 
(CC-44) 

HN27C4096AHCP-10 

100 ns 

44-lead PLCC 
(CP-44) 
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HN27C4096AH Series 


■ PIN ARRANGEMENT 


HN27C4096AHG Series 


^pp 

CE 
1/015 
I/014 
1/013 
1/012 
1/011 
1/010 
1/09 
1/08 
Vss 
1/07 
1/06 
1/05 
1/04 
1/03 
i/02 
1/01 
1/00 
OE 



HN27C4096AHCC Series 
HN27C4096AHCP Series 


1/013 1/014 1/015 CE Vf 


A17 A16 A15 A14 



1/012 C 7 
1/011 C 8 
1/010 C 9 
1/09 C 10 
I/08C 11 
Vss C 12 
NCC 13 
I/07IZ 14 
1/06IZ 15 
1/05 C 16 
1/04 C 17 


44-LEAD 
JLCC and PLCC 
TOP VIEW 


38 □ A12 
37 □ All 
36D A10 
35 □ A9 
34 □ Vss 
33DNC 
32I3A8 
31 □ A7 
30 □A6 
29 Zl A5 



1/03 1/02 1/01 1/00 OE NC AO A1 A2 A3 A4 


(PlnD40.HN27C4096) 


(PinQ44.HN27C4096) 


■ PIN DESCRIPTION 


Pin Name 

Function 

A„ - A„ 

Address 

i/o„-i/o„ 

Input/Output 

CE 

Chip Enable 

OE 

Output Enable 

Vco 

Power Supply 

Vpp 

Programming Supply 

Vss 

Ground 

NC 

No Connection 
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HN27C4096AH Series 



■ MODE SELECTION 


Mode 

V 

Vpp 

Vco 

CE 

OE 

A, 

I/O 

Read 

V -V 

''ss ''cc 

Voc 

V,L 

Va 

X^ 

^OUT 

Output Disable 

V -V 
''cc 

Voc 

V,L 

V,H 

X 

High-Z 

Standby 

V -V 

''ss ’'cc 

Voc 

V,H 

X 

X 

High-Z 

Page Page Prog. Set 

Vpp 

Voc 

V,„ 

Vh= 

X 

High-Z 

Prog. Page Data Latch 

Vpp 

Voc 

V„ 

Vh 

X 

D,, 

Page Program 

Vpp 

Voc 

V„ 

V,H 

X 

High-Z 

Page Prog. Verify 

Vpp 

V,, 

V,H 

.. Va. 

X 

^OUT 

Page Prog. Reset 

Voc 

^cc 

V,H 

V,H 

X 

High-Z 

Word Program 

V 

Vpp 

Voc 

V,L 

v,„ 

X 

D,h 

Prog. Program Verify 

V 

Vpp 

Voc 

V,H 

Va 

X 

^OUT 

Optional Verify 

Vpp 

^cc 

Va 

Va 

X 

^OUT 

Program Inhibit 

Vpp 

Voc 

V,H 

V,H 

X 

High-Z 

Identifier 

V -V 

ss ^ cc 

Voc 

V,o 

Va 

Vh 

ID 


Notes; 1. X = Don't Care. Vpp = 0 V to 
2. 11.5 V<Vj,<12.5V 
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HN27C4096AH Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ’ 

0 

0 

> 

-0.6 to +7.0 

V 

Programming Voltage ’ 

Vpp 

-0.6 to +13.5 

V 

All Input and Output Voltage 

V,.VouT 

-0,6 to +7.0 

V 

Ag and OE Voltage ^ 

V,c, 

-0.6 to +13.0 

V 

Operating Temperature Range 

"^OPR 

0 to +70 

“C 

Storage Temperature Range ^ 

"^STG 

-65 to+125" 

-55 to+1255 

°C 

Storage Temperature Under Bias 

"^BIAS 

0 to +80 

°C 


Notes: 1. Relative to V35. 

2. V,^, and V,p min = -2.0V for pulse width < 20 ns. 

3. Device storage temperature range before programming. 

4. HN27C4096AHG and HN27C4096AHCC. 

5. HN27C4096AHCP. 

■ CAPACITANCE (T^ = 25°C, f = 1 MHz) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Capacitance 

C,N 

- 

- 

12 

PF 

v,« = ov 

Output Capacitance 

^OUT 

- 

' 

20 

pF 

VouT = 0V 


■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%, Vpp = V 33 to = 0 to 70X) 

Item Symbol Min. Typ. Max. Unit Test Condition 

Input Leakage Current ' ’2 pA V,^ = 5.5V 

Output Leakage Current *10 ' ' ^ = 5.5 V/0.45 V 

Operating Current 1^.^., - - 35 mA lQ^J^. = 0 mA, f = 1 MHz 

- - 140 mA Iqljj = 0 mA, f = 11.7 MHz 

Standby Current I 33 , - - 30 mA CE = V,j^ 

Vpp Current Ipp^ - 1 20 |uA Vpp = 5.5 V 

Input Voltage V,^ 2.2 - 1 ^ V 

V,L - 0.31 - 0.8 V 

Output Voltage V^^ 2.4 - - V 1^^ = -400 pA 

Vql - - 0.45 V loL = 2.1mA 

Notes: 1 . V,^min =-1.0 V for pulse width <50 ns, 

Vj^min = -2.0 V for pulse width < 20 ns. 

2. V,^ max = V^.^. + 1 .5 V for pulse width < 20 ns. 

If V,^ls over the specified maximum value. Read operation can not be guaranteed. 
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HN27C4096AH Series 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10 %, Vpp = V 33 to V,,, = 0 to 70°C) 


Test Conditions 

• Input pulse levels: 

• Input rise and fall times: 

• Output load: 

• Reference levels for measuring timing: 


0.45 V / 2.4 V 
< 10 ns 

1 TTL Gate + 100 pF (Including scope and jig) 
0.8 V/ 2.0 V 




HN27C4096AH-85| 

HN27C4096AH-10| 


Test 

Item 

Symbol 

Min. 

Max. 

Min. 

Max. 

Unit 

Condition 

Address Access Time 

^ACC 

- 

85 

- 

100 

ns 

CE = 6 e =V,, 

Chip Enable Access Time 

^CE 

- 

85 

- 

100 

ns 

OE = V„ 

Output Enable Access 
Time 

^OE 

- 

45 

- 

60 

ns 

CE = V„ 

Burst Address Access 

^AC 

- 

45 

- 

45 

ns 

> 

>i 

|UJ 

!o 

Output Disable to High-Z ^ 

^DF 

0 

30 

0 

35 

ns 

CE=V„ 

Output Hold to Address 
Change 

^OH 

5 


5 

- 

ns 

CE =OE V,L 


Note: 1. tpp is defined as the time at which the output becomes an open circuit and data is no 

longer driven. 


READ TIMING WAVEFORM 


Address 


X 


CE Standby Mode 


OE/V 


pp 


K 


^ Active Mode 

- 




iQE 


I ACC 


Data Out 






^"standby 


Mode 


^DF 


^OH 


Data Out Valid 




(TD,R.HN27C4096) 
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HN27C4096AH Series 


■ READ TIMING WAVEFORM (BURST ACCESS MODE) 



■ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

= 6.25 V ± 0.25 V, Vpp = 12.5 V ± 0.3 V, T^ = 25 °C ± 5 °C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

'l, 

- 

- 

2 

pA 

V,^ = 6.5 V/0.45 V 

Operating V^^. Current 

^cc 

- 


50 

mA 


Operating Vpp Current 

Ipp 

- 

- 

70 7 

mA 

CE = V„ 

Input Voltage ® 

V,H 

2.2 

- 


V 


V,L 

-0.1^ 

- 

0.8 

V 


Vh 

11.5 

12.0 

12.5 

V 


Output Voltage 

< 

o 

X 

2.4 

- 

- 

V 

l„H = -400pA 

VoL 

- 

- 

0.45 

V 

= mA 


Notes: 1. 
2 . 

3. 

4. 

5. 

6 . 
7. 


must be applied before Vpp and removed after Vpp. 

Vpp must not exceed 13 V, including overshoot. 

Device reliability may be adversely affected if the device is installed or removed while 
Vpp = 12.5 V. _ 

Do not change Vpp from Vj^ to 12.5 V or 12.5 V to V, ^ when CE = low. 

V,L min = -0.6 V for pulse width < 20 ns. 

If V,^ is over the specified maximum value, programming operation can not be guaranteed. 
Ipp = 40 mA in Word Programming Mode. 
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HN27C4096AH Series 


■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

= 6.25 V ± 0.25 V, Vpp = 12.5 v ± 0.3 V, T^ = 25°C ± 5°C) 

Test Conditions 

• Input pulse levels: 0.45 V / 2.4 V 

• Input rise and fall times: <20 ns 

• Reference levels for measuring timing: 0.8 V / 2.0V 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Address Setup Time 

^AS 

2 

- 

- 

ps 


Address Hold Time 

‘ah 

0 

- 


ps 


Data Setup Time 

^DS 

2 

- 

- 



Data Hold Time 

^DH 

2 

- 


ps 


Chip Enable Setup Time 

^CES 

2 

- 


ps 


Vpp Setup Time 

Vps 

2 

- 

- 

ps 


Setup Time 

^VCS 

2 

- 

- 

ps 


Output Enable Setup Time 

^OES 

2 

- 

- 

ps 


Output Disable Time 

^DF 

0 

- 

130 

ns 


Programming Pulse Width 

Vw 

47.5 

50.0 

52.5 

ps 


Data Valid from Output Enable Time 

^OE 


- 

150 

ns 


Chip Enable Pulse Width During Data Latch 

Vw 

1 

- 

- 

ps 


Output Enable = V^ Setup Time 

^OHS 

2 

- 

- 

ps 


Output Enable = V^ Hold Time 

^OHH 

2 

- 

- 

ps 


Output Enable Hold Time 

^OEH 

2 

- 

- 

ps 


Vpp Hold Time 

^/RS 

1 

- 

- 

ps 


Page Programming Reset Time 

Klvj 

1 

- 


ps 



Note: 1. tpp is defined as the time at which the output becomes an open circuit and data is no 

longer driven. 

2. Page Program Mode will be reset when Vpp is set to V^.^. or less. 
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HN27C4096AH Series 


■ PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C4096AH can be programmed with the high performance Page Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 

Note; 1. To set the device into Page Programming, apply 12.5 V to Vpp then followed by applying 
12 V to OE. The device operates in Page Program Mode until reset. 

2. To reset the Page Program Mode, set Vpp = or less. 



(FC.PP.HN27C4096) 
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HN27C4096AH Series 


■ PAGE PROGRAMMING TIMING WAVEFORM 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 


4-23 







HN27C4096AH Series 


■ WORD PROGRAMMING FLOWCHART 

The Hitachi HN27C4096AH can be programmed with the high performance Word Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 



(FC.P.HN27C4096) 
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HN27C4096AH Series 


■ WORD PROGRAMMING TIMING WAVEFORM 
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HN27C4096AH Series 


■ OPTIONAL PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C4096AH can be programmed with the high performance Optional Page Programming 
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage 
stress to the device or deterioration in reliability of programmed data. 

This programming algorithm is a combination of Page Programming and Word Verify. It can be used to avoid 
the increased programming verify time when a programmer with a slower machine cycle is used and shorten 
the total programming time. 

Please refer to the timing specifications for page programming and word programming. 



{FC.OPP.HN27C4096) 
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HN27C4096AH Series 


■ OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM 
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HN27C4096AH Series 


■ ERASING THE HN27C4096AH 

The Hitachi HN27C4096AH Ceramic DIP and Ceramic LCC packages allow these devices to be erased by 
exposure to ultraviolet light of 2537A. All of the data Is changed to "1" after this erasure procedure. The minimum 
integrated dose (UV intensity x exposure time) for erasure is 15 W-sec/cm^. 

■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


■ HN27C4096AH SERIES IDENTIFIER CODE 


Identifier 

A„ 

I/O,-I/O,, 

I/O, 

'/Oe 

I/O, 

I /04 

I/03 

I/O, 

I/O, 

l/Oo 

Hex Data 

Manufacturer Code 


X 

0 

0 

0 

0 

0 

1 

1 

1 

07 

Device Code 

V,H 

X 

1 

0 

1 

0 

0 

0 

1 

0 

A2 


Notes: 1. Vc^ = 5.0V±10% 

2. A,= 12.0V±0^_ 

3. a,a,VA,7.ce.oe = v,, 

4. X = Don't Care 

■ HN27C4096AHCP RECOMMENDED SCREENING CONDITIONS 

Before mounting the HN27C4096AHCP package, please make the following screening (baking without bias) 
shown below: 



(RSC.EPROM) 


HITACHI 


4-28 


Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 






EEPROM 


SECTION 5 
EEPROM 


Source 

Page 

64K 8Kx8 

HN58C65 Series 

Data Book 

5-1 

8Kx8 

HN58C66 Series 

Data Book 

5-15 

256K 32Kx8 

HN58C256 Series 

Addendum 

5-1 

32Kx8 

HN58C257 Series 

Addendum 

5-12 

32Kx8 

HN58V257 Series 

Addendum 

5-26 

1M 128Kx8 

HN58C1001 Series 

Addendum 

5-40 

128Kx8 

HN58V1001 Series 

Addendum 

5-56 
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HN58C256 Series 


256K (32K X 8-bit) EEPROM 

■ DESCRIPTION 

The Hitachi HN58C256 is a 256-Kilobit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 32,768 x 8-bits. The HN58C256 Is capable of In-system electrical 
Byte and Page reprogrammability. 

The HN58C256 achieves fast address access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C256 has a 64-Byte Page Programming function to 
make its erase and write operations faster. The HN58C256 features 
Data Polling to indicate completion of erase and programming 
operations. 

The HN58C256 provides several levels of data protection. 
Hardware data protection is provided with noise protection on the 
WE signal and write inhibit on power on and off. 

The HN58C256 Is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The Hitachi HN58C256 is offered in JEDEC-Standard Byte- 
Wide EEPROM pinouts in 28-pin Plastic DIP and 28-lead SOP 
packages. 

■ FEATURES 

• Single Power Supply: 

V^ = 5V±10% 

• Fast Access Time: 

200 ns (max) 

• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 

Standby Current: 200 pW (typ) 

• Automatic Programming: 

Automatic Page Write: 10 ms (max) 

64 Byte Page Size 

Au tomatic Byte Write: 10 ms (max) 

• Data Polling 

• Data Protection Circuitry on Power On/Off 

• Data Retention: 10 years 

• EraseAAfrIte Endurance: 

100,000 cycles in Page Mode 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EEPROM 

• Packages: 

28-pln Plastic DIP 

28-lead Plastic SOP 
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HN58C256 Series 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN58C256P-20 

200 ns 

28-pin Plastic DIP 
(DP-28) 

HN58C256FP-20 

200 ns 

28-lead Plastic SOP 
(FP-28D) 


■ PIN ARRANGEMENT 


HN58C256P Series 
HN58C256FP Series 


A14 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

l/OO 

1/01 

I/02 

Vss 


(PinD32.HN58C256) 


□ 

Cl 

C 

Cl 

Cl 

Cl 

C 

□ 

□ 

c: 

□ 

c 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 




28-PIN 

DIP 

28-LEAD 

SOP 

TOP VIEW 


17 

16 

15 


28 □Vcc 
27 DWE 
26 □A13 
25 DAS 
24 DAQ 
23 D^l 
22 DOE 
21 D^O 
20 DCE 
19 ^1/07 
18 DI/OO 


□ 1/05 

□ 1/04 

□ 1/03 


■ PIN DESCRIPTION 


Pin Name 

Function 

\ ■ ^14 

Address 

l/Oo-l/O, ■' 

Input/Output 

OE 

Output Enable 

CE 

Chip Enable 

We 

Write Enable 

< 

o 

o 

Power Supply 

Vss 

Ground 


■ BLOCK DIAGRAM 



(BD.HN58C256) 
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HN58C256 Series 


■ MODE SELECTION 


Mode 

CE 

OE 

WE 

I/O 

Read 

Va 

V,L 

V,„ 

^OUT 

Standby 

V,H 

X 

X 

High-Z 

Write 

Va 

V,H 

Va 


Deselect 

v„ 

V,H 

V,H 

High-Z 

Write Inhibit 

X 

X 

V,H 

- 


X 

V.u 

X 


Data Polling 

V,L 

V,L 


Data Out (1/0^) 


Note: 1. X = Don't Care 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ^ 

o 

o 

> 

-0.6 to -i-7.0 

V 

Input Voltage ’ 

V,N 

-0.52 to + 7.0 

V 

Operating Temperature Range ^ 

"^OPR 

0 to +70 

“C 

Storage Temperature Range 

"^STG 

-55 to-p125 



Notes: 1. Relative to Vgg. 

2 . V,^ min = -3.0V for pulse width < 50 ns. 

3. Including electrical characterisitics and data retention. 


■ CAPACITANCE (T^ = 25°C, f = 1 MHz) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Capacitance 


- 

- 

6 

pF 

v,N = ov 

Output Capacitance 

^OUT 

- 

- 

12 

PF 

Vo>a = 0V 
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HN58C256 Series 


■ DC ELECTRICAL CHARACTERISTICS 

= 5V ± 10%, = 0 to 70°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

ly 

- 

- 

2 

pA 

Voc = 5.5 V,V„ = 5.5 V 

Output Leakage Current 

'to 

- 

- 

2 

pA 

V,, = 5.5 V, V„^ = 5.5V/0.4V 

Standby Current 

^CCI 

- 

- 

200 

pA 

O 

o 

> 

II 

|UJ 

lo 

^CC2 

- 

- 

1 

mA 

X 

> 

II 

|LU 

lo 

Operating Current 

^CC3 

- 

- 

12 

mA 

Iq^.^ = 0 mA, Duty = 100%, 

Cycle = 1 ps 

- 

- 

30 

mA 

= 0 mA, Duty = 100%, 

Cycle = 200 ns 

Input Voltage 

V,L 

-0.3 ’ 

- 

0.8 

V 


V,H 

2.2 

- 

-1- 

o 

o 

> 

V 


Output Voltage 

Vet 

- 

- 

0.4 

V 

Iql = 2.1 mA 

VoH 

2.4 


- 

V 

loH = -400 pA 


Notes: 1. V,^ min =-3.0 V for pulse width <50 ns. 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(T^ = 0 to 70°C, = 5V ± 10%) 

Test Conditions 

• Input pulse levels; 0.4 V to 2.4 V 

• Input rise and fall times: < 20 ns 

• Output load; 1 TTL Gate -i-100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 2.0 V 




HN58C256-20 | 


Test 

Item 

Symbol 

Min. 

Max. 

Unit 

Condition 

Address Access Time 

Vcc 

- 

200 

ns 

X 

> 

II 

|LU 

>~ 

II 

|LU 

lo 

II 

ILU 

lo 

Chip Enable Access Time 

^CE 

- 

200 

ns 

OE = V„.WE = V„ 

Output Enable Access Time 

^OE 

10 

90 

ns 

X 

> 

II 

ILU 

>“ 

II 

|LU 

lo 

Output Hold to Address 

Change 

^OH 

0 

- 

ns 

CE = OE = V|lWE = V|„ 

Output Disable to High-Z’ 

^DF 

0 

70 

ns 

X 

> 

II 

>“ 

II 


Note: 1 .tpp is defined as the time at which the output becomes an open circuit and data is no 

longer driven. 
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HN58C256 Series 


■ READ TIMING WAVEFORM 


Address 

:-X 

c- 


4 , 1 




CE X 



tpH 

tCE 



OE 


_ High 

WE - 




Joe 


Data Out 




tpF 


Data Out Valid 




(TD.R.HN58C256) 

■ AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


Item 

Symbol 

Min.^ 

Typ. 

Max. 

Unit 

Test Condition 

Address Setup Time 

^AS 

0 

- 

- 

ns 


Write Enable to Write Setup Time 


0 

- 

- 

ns 


Chip Enable to Write Setup Time 

w 

0 

- 

- 

ns 


Write Pulse Width 

w 

150 

- 

- 

ns 



150 

- 

- 

ns 


Address Hold Time 

‘ah 

150 

- 

- 

ns 


Data Setup Time 

^DS 

100 

- 

- 

ns 


Data Hold Time 

^DH 

0 

- 

- 

ns 


Write Enable Hold Time 

twH^ 

0 

- 

- 

ns 


Chip Enable Hold Time 

t ^ 

‘•CH 

0 

- 

- 

ns 


Output Enable to Write Setup Time 

^OES 

0 

- 

- 

ns 


Output Enable Hold Time 

^OEH 

0 

- 


ns 


Write Cycle Time 

W 

10 

- 

- 

ms 


Byte Load Window 


100 

- 

- 

[IS 



Note: 1. Use this device in a longer cycle than this value. 

2 . Write Enable controlled operation. 

3. Chip Enable controlled operation. 
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HN58C256 Series 


■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 
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HN58C256 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


Item 

Symbol 

Min.^ 

Typ. 

Max. 

Unit 

Test Condition 

Address Setup Time 

W 

0 

- 

- 

ns 


Write Enable to Write Setup Time 


0 

- 

- 

ns 


Chip Enable to Write Setup Time 


0 

- 

- 

ns 


Write Pulse Width 


150 

- 

- 

ns 


w 

150 


- 

ns 


Address Hold Time 

‘ah 

150 

- 

- 

ns 


Data Setup Time 

^DS 

100 

- 

- 

ns 


Data Hold Time 

^DH 

0 

- 

- 

ns 


Write Enable Hold Time 


0 

- 

- 

ns 


Chip Enable Hold Time 

t ^ 

XH 

0 

- 

- 

ns 


Output Enable to Write Setup Time 

^OES 

0 

- 

- 

ns 


Output Enable Hold Time 

^OEH 

0 

- 

- 

ns 


Data Latch Time 

^DL 

200 

- 

- 

ns 


Write Cycle Time 

W 

10 

- 

- 

ms 


Byte Load Window 

Ibl 

100 

- 

- 

ILLS 


Byte Load Cycle 

^BLC 

0.35 

- 

30 

fXS 



Notes: 1. Use this device in longer cycle than this value. 

2. Write Enable controlled operation. 

3. Chip Enable controlled operation. 
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HN58C256 Series 


■ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 


Address 
A6to A14 

Address 
AO to A5 

WE 


CE 


OE 


Din 



r \\\\\\k\\\\\ y^www 

IaS—— 
twp 

It - 

^CDCixibciK: 

tAH " , 

tBLC 

tOL 

tCH 

^ /(\ ^ / 

BL 

n if . 

tcs 

1 two ^ 


tOES 


^tpEH 


tps toH 

-^□KlXikOO 

-4 - 


(TD.PE1.HN58C256) 


■ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 


Address 
A6 toA14 

Address 
AO to A5 


CE 


WE 


OE 


Din 
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HN58C256 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Byte Load Window 


100 

- 

- 

ps 


Output Enable to Output Delay 

^OE 

10 

- 

90 

ns 


Output Enable to Write Setup Time 

^OES 

0 

- 


ns 


Write Start Time 

^DW 

150 

- 

- 

ns 


Write Cycle Time 


- 

- 

10 

ms 



■ DATA POLLING TIMING WAVEFORM 


I^3<XXEXXXXXXX3|XXX)CZ3<XXX 
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HN58C256 Series 


■ FUNCTIONAL DESCRIPTION 


Automatic Page Write 

The Page Write feature allows 1 to 64 Bytes of 
data to be written into the EEPROM in a single write 
cycle. Following the initial Byte cycle, an additional 1 
to 63 Bytes can be written in the same manner. Each 
additional Byte load cycle must be started within 30 \is 
from the preceding falling edge of WE or CE. When 
WE or CE is high for 100 )lis after data input, the 
EEPROM enters erase and write mode automatically 
and only the input data is written into the EEPROM. 
Data can be written and accessed 10® times in 64 Byte 
units. 

Dat a Po lling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from 1/0^ to indicate that the 
EEPROM is performing a Write operation. 

Wl and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 




20 ns max 


(DP.HN58C1001) 


Write/Erase Endurance and Data Retention 

The endurance with page programming is 10® 
cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 10^ cycles. 

Data Protection 

To protect the data during operation and power 
on/off, the HN58C256 has: 

1 . Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C256 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less In programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. 


HITACHI 
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HN58C256 Series 



(DPexe.HN58C1001) 


■ FUNCTIONAL DESCRIPTION (continued) 

Data Protection (continued) 

2. Data protection at on/off 

When V^^is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 

In addition, when V^^is turned on or off, the input 
level of the control pins (CE,OE,WE) mustbeheld 
as CE=Vcc or OE=V 55 or WE^V^Jevel. 
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HN58C257 Series 


256K (32K X 8-blt) EEPROM 

■ DESCRIPTION 

The Hitachi HN58C257 is a 256-Kilobit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 32,768 x 8-bits. The HN58C257 is capable of in-system electrical 
Byte and Page reprogrammability. 

The HN58C257 achieves high speed access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C257 has a 64-Byte Page Programming function to 
make its erase and write o pera tions faster. The HN58C257 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58C257 provides several level s of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. 

The HN58C257 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58C257 is offered In a 32-lead Plastic TSOP package in 
both standard and reverse bend pinouts. 

■ FEATURES 

• Single Power Supply: 

V^ = 5V±10% 

• Fast Access Time: 

200 ns (max) 

• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 

Standby Current: 200 pW (typ) 

• Automatic Programming: 

Automatic Page Write: 10 ms (max) 

64 Byte Page Size 

Au tomatic Byte Write: 10 m s (max) 

• Data Polling and Ready/Busy S igna ls 

• Hardware Data Protection with RES pin 

• Data Protection Circuitry on Power On/Off 

• Data Retention: 10 years 

• EraseAA/rite Endurance: 

100,000 cycles in Page Mode 

• Packages: 

32-lead Plastic TSOP (Type I) 


HITACHI 
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HN58C257 Series 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN58C257T-20 

200 ns 

32-lead Plastic TSOP 
(TFP-32DA) 

HN58C257R-20 

200 ns 

32-lead Plastic TSOP 
(TFP-32DAR) 
Reverse bend 


■ PIN ARRANGEMENT 


HN58C257T Series 




A2 [= 
A1 1= 
AO CZ. 
NCI= 
1 /001= 
1/01 = 
1/02 = 
Vss = 
1/03 = 
1/04 = 
1/05 = 
1/06 = 
1/07 = 
NC = 
CE = 
A10 = 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

STANDARD PINOUT 
32-LEAD 

TSOP 

TOP VIEW 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

o ? 

Z3A3 

Z3A4 

ZDA5 

IZ1A6 

IZ]A7 

ZDA12 

ZZ A14 

ZD RDY/Busy 

ZJVcc 

ZZRES 

ZD WE 
=]A13 

ZD AS 

CD A9 

IZ A11 

ZZOE 





(PinT132.HN58C257T) 

HN58C257R Series 




A3 cz; 

16 


17 

ZZI A2 

A4 dZ 

15 


18 

ZJA1 

AS CZ 

14 


19 

ZJAO 

A6 CZ 

13 


20 

ZJ NC 

A7 IZZ 

12 


21 

ZZl/OO 

A 12 cz; 

11 


22 

ZDl/OI 

A14 I— 

10 

REVERSE PINOUT 

23 

ZH 1/02 

RDY/Busy EZ 

9 

32-LEAD 

TQHP 

24 

ZJVss 

VccCZ 

8 

1 ovJr 

TOP VIEW 

25 

ZZi/03 

RES CZ 

7 


26 

”□ 1/04 

WE = 

6 


27 

rz]|/05 

A13 CZ 

5 


28 

L= 1/06 

AS CZ 

4 


29 

—11/07 

A9 CZ 

3 ^ 


30 

ZZ NC 

A11 CZ 

2 


31 

= CE 

OE = 

1 w 


32 

ZD A10 





(PinT132.HN58C257R) 
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HN58C257 Series 


■ PIN DESCRIPTION 


Pin Name 

Function 

A, - A,4 

Address 

l/0„ - I/O, 

Input/Output 

OE 

Output Enable 

CE 

Chip Enable 

We 

Write Enable 

Voo 

Power Supply 

Vss 

Ground 

Rdy/Busy 

Ready/Busy 


Reset 


■ BLOCK DIAGRAM 



(BD.HN58C257) 
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HN58C257 Series 


■ MODE SELECTION 


Mode 

CE 

OE 

WE 

RES 

RDY/EIiy 

I/O 

Read 


Va 

V,H 

Vh 

High-Z 

^OUT 

Standby 

V,H 

X 

X 

X 

High-Z 

High-Z 

Write 


V,H 

Va 

Vh 

High-Z-V^ 

D|n 

Deselect 

Va 

V,„ 

v,„ 

Vh 

High-Z 

High-Z 

Write Inhibit 

X 

X 

V,H 

X 

High-Z 

- 


X 

Va 

X 

X 

High-Z 


Data Polling 

Va 

Va 

V,H 

Vh 

Voc 

Data Out (l/O^) 

Program 

X 

X 

X 

Va 

High-Z 

High-Z 


Note: 1. X = Don't Care 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ^ 

< 

0 

0 

-0.6 to +7.0 

V 

Input Voltage ’ 

V,H 

-0.52 to +7.0 

V 

Operating Temperature Range ^ 

*^OPR 

0 to +70 


Storage Temperature Range 

"^STG 

-55 to +125 



Notes; 1. Relative to V53. 

2. V,^ min = -3.0V for pulse width < 50 ns. 

3. Including electrical characterisitics and data retention. 


■ CAPACITANCE (T^ = 25°C, f = 1 MHz) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Capacitance 

^IN 

- 

- 

6 I 

pF 

> 

0 

li 

z 

> 

Output Capacitance 

^OUT 

- 

- 

12 1 

PF 

VouT = 0V 


HITACHI 


Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 


5-15 


HN58C257 Series 


■ DC ELECTRICAL CHARACTERISTICS 

= 5V ± 10%, T^ = 0 to 70°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

' ■ . 

Input Leakage Current 

lu’ 

' 

- 

2 

mA 

Voo = 5.5 V, V„ = 5.5 V 

Output Leakage Current 

*LO 

- 

- 

2 

pA 

V^, = 5.5V.Vo^ = 5.5V/0.4V 

Standby Current 

^CCI 

- 

- 

200 

pA 

0 

0 

> 

II 

^CC2 

- 

- 

1 

mA 

CE=V„ 

Operating Current 

^CC3 

' 

- 

12 

mA 

= 0 mA, Duty = 100%, 

Cycle = 1 |Lis, V^c = V 

- 

- 

30 

mA 

= 0 mA, Duty = 100%, 

Cycle = 200 ns, = 5.5 V 

Input Voltage 

. 

Va 

- 0.32 

- 

0.8 

V 


V,H 

2.2 

- 

< 

0 

0 

- 1 - 

V 


Vh 

< 

0 

0 

0 

cn 

- 

Voo+1 

V 


Output Voltage 

_ 

Va 

- 

- 

0.4 

V 

Iql = 2.1 mA 

VoH 

2.4 


- 

V 

Iqh = -400 pA 


Notes: 1. I^, on RES = 100 mA max. 

2 . V, L min = -3.0 V for pulse width < 50 ns. 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(T^ = 0 to 70°C, = 5V ± 10%) 

Test Conditions 

• Input pulse levels: 0.4 V to 2.4 V 

» Input rise and fall times: <20 ns 

• Output load: 1 TTL Gate 4-100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 2.0 V 


Item 

Symbol 

HN58C257-20 | 

Unit 

Test 

Condition 

Min. 

Max. 

Address Access Time 

^ACC 

- 

200 

ns 

CE = OE = V,lWE = V,^ 

Chip Enable Access Time 

^CE 

- 

200 

ns 

OE = V„.WE = V,„ 

Output Enable Access Time 

^OE 

10 

90 

ns 

>^! 

" 

ILU 

1^1 

>“ 

II 

|LU 

lo 

Output Hold to Address 

Change 

^OH 

0 

- 

ns 

CE = OE = V,L WE = V,,, 

Output Disable to High-Z’ 

^DF 

0 

70 

ns 

CE = V|l WE = V,H 

^DFR 

0 

350 

ns 

CE = OE = V,l WE = V,^ 

RES to Output Delay 

^RR 

0 

450 

ns 

^ = OE = V,l WE = V,^ 


Note: 1 .tpp is defined as the time at which the output becomes an open circuit and data is no 

longer driven. 


5-16 


HITACHI 

Hitachi America, Ltd. ♦ 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 



HN58C257 Series 


READ TIMING WAVEFORM 

Address ^ 



Data Out 


Data Out Valid 


(TD.R.HN58C1001) 

AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


Symbol Min J 


Address Setup Time 
Write Enable to Write Setup Time 
Chip Enable to Write Setup Time 
Write Pulse Width 


Test Condition 


Address Hold Time 
Data Setup Time 
Data Hold Time 
Write Enable Hold Time 
Chip Enable Hold Time 

Output Enable to Write Setup Time 

Output Enable Hold Time 
Write Cycle Time 
Byte Load Window 
Time to Device Busy 
RES to Write Setup Time 
V^^.to RES Setup Time 
Note: 1. Use this d 




1. Use this device in a longer cycle than this value. 

2 . ^ controlled operation. 

3. CE controlled operation. HITACHI 
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HN58C257 Series 


BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 
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HN58C257 Series 


■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 



HITACHI 
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HN58C257 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


Item 

Symbol 

Min.’ 

Typ. 

Max. 

Unit 

Test Condition 

Address Setup Time 

^AS 

0 

- 

- 

ns 


Write Enable to Write Setup Time 


0 

- 

- 

ns 


Chip Enable to Write Setup Time 


0 

- 

- 

ns 


Write Pulse Width 


150 

- 

- 

ns 


w 

150 

- 

- 

ns 


Address Hold Time 

‘ah 

150 

- 

- 

ns 


Data Setup Time 

^DS 

100 

- 

- 

ns 


Data Hold Time 

^DH 

0 

- 

- 

ns 


Write Enable Hold Time 


0 

- 

- 

ns 


Chip Enable Hold Time 

t 2 

XH 

0 

- 

- 

ns 


Output Enable to Write Setup Time 

^OES 

0 

- 

- 

ns 


Output Enable Hold Time 

^OEH 

0 

- 

- 

ns 


Data Latch Time 

^DL 

200 

- 

- 

ns 


Write Cycle Time 

W 

10 

- 

- 

ms 


Byte Load Window 

*BL 

100 

- 

i 

ps 


Byte Load Cycle 

^LC 

0.35 

- 

30 

ps 


Time to Device Busy 

^DB 

120 

- 

- 

ns 


RES to Write Setup Time 

^RP 

100 

- 

- 

ps 


to RES Setup Time 

^RES 

1 

- 

- 

ps 



Notes: 1. Use this device in longer cycle than this value. 

2 . ^ controlled operation. 

3. CE controlled operation. 
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HN58C257 Series 



(TD.PE1.HN58C257) 
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HN58C257 Series 
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HN58C257 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Byte Load Window 

tBL 

100 

- 

- 

ILLS 


Output Enable to Output Delay 

^OE 

10 

- 

90 

ns 


Output Enable to Write Setup Time 

^OES 

0 

- 

- 

ns 


Write Start Time 

^DW 

150 

- 

- 

ns 


Write Cycle Time 


- 

- 

10 

ms 



■ DATA POLLING TIMING WAVEFORM 


—• :iIXXXXXXEXXXX^|XXX>C^iD<XXX 


CE 


WE 


OE 


1/07 




. ^ Din ^ 


w 


Jbl 


tOES 




\ 


toE 




Jdw 


twc 


(TD.DP.EE) 
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HN58C257 Series 


■ FUNCTIONAL DESCRIPTION 
Automatic Page Write 

The Page Write feature allows 1 to 64 Bytes of 
data to be written into the EEPROM in a single write 
cycle. Following the initial Byte cycle, an additional 1 
to 63 Bytes can be written in the same manner. Each 
additional Byte load cycle must be started within 30 ^s 
from the preceding falling edge of WE or CE. Data can 
be written and accessed 10® times in 64 Byte units. 

Dat a Po lling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM Is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from l/O^to indicate that the 
EEPROM is performing a Write operation. 

Ready/Busy Si gnal 

The Ready/Busy signal also allows the status of 
the EEPROM to be determined. The Ready/Busy 
signal is high impedance except in the write cycle and 
Is lowered to after the firs t writ e signal. At the end 
of a write cycle, the Ready/Busy signal changes to 
high impedance. 

WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or and data is latched by the 
rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 

The endurance with page programming is 10® 
cycles (1% cumulative failure rate) and the data 
retention time Is more than 10 years when a device is 
programmed less than lO'^ cycles. 

Data Protection 

To protect the data during operation and power 
on/off, the HN58C257 has: 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C257 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. 



RES Signal_ 

When RES Is low, the EEPROM cannot be read or 
program med . Therefore, data can be protected by 
keeping RES low when is switched. RES should 
be high during read and programming because it 
doesn't provide a latch function. 
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HN58C257 Series 



Data 


o- 

(DPexe.2.HN58C1001) 


■ FUNCTIONAL DESCRIPTION (continued) 

Data Protection (continued) 

2 . Data protection at on/off 

When V^c is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc.) 
may turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in 
unprogra rnma ble state by using a CPU reset 
signal to RES pin. RES pin should be kept at V 33 
level when is turned on or off. 

The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the last data input. 
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HN58V257 Series 


256K (32K x 8-bit) EEPROM 

■ DESCRIPTION 

The Hitachi HN58V257 is a 256-Kilobit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 32,768 x 8-bits. The HN58V257 Is capable of in-system electrical 
Byte and Page reprogrammability. 

The HN58V257 achieves low supply voltage, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58V257 has a 64-Byte Page Programming function to 
make Its erase and write opera tions faster. The HN58V257 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58V257 provides several level s of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. 

The HN58V257 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58V257 is offered in a 32-lead Plastic TSOP package In 
both standard and reverse bend pinouts. 

■ FEATURES 

• Single Power Supply: 

V^ = 3V±10% 

• Access Time: 

350 ns (max) 

• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 

Standby Current: 100 pW (typ) 

• Automatic Programming: 

Automatic Page Write: 15 ms (max) 

64 Byte Page Size 

Au tomatic Byte Write: 15 m s (max) 

• Data Polling and Ready/Susy Signals 

• Hardware Data Protection with RES pin 

• Data Protection Circuitry on Power On/Off 

• Data Retention: 10 years 

• Erase/Write Endurance: 

100,000 cycles in Page Mode 

• Packages: 

32-lead Plastic TSOP (Type I) 
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HN58V257 Series 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN58V257T-30 

HN58V257T-35 

300 ns 

350 ns 

32-lead Plastic TSOP 
(TFP-32DA) 

HN58V257R-30 

HN58V257R-35 

300 ns 

350 ns 

32-lead Plastic TSOP 
(TFP-32DAR) 
Reverse bend 


■ PIN ARRANGEMENT 


HN58V257T Series 



HN58V257R Series 
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HN58V257 Series 


■ PIN DESCRIPTION 


Pin Name 

Function 

> 

o 

> 

Address 

i/o„ - I/O, 

Input/Output 

OE 

Output Enable 

CE 

Chip Enable 

We 

Write Enable 

V 

'^cc 

Power Supply 

V 

^ss 

Ground 

Rdy/Busy 

Ready/Busy 

RK 

Reset 


■ BLOCK DIAGRAM 



(BD.HN58C257) 


HITACHI 
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HN58V257 Series 


■ MODE SELECTION 


Mode 

CE 

OE 

WE 

RES 

RDY/Busy 

I/O 

Read 

V,L 

Va 

V,H 

V„ 

High-Z 

^OUT 

Standby 

V,H 

X 

X 

X 

High-Z 

High-Z 

Write 

V,L 

V,H 

V,u 

Vh 

High-Z-V^ 

D,n 

Deselect 

V,u 

V,H 

V,H 

Vh 

High-Z 

High-Z 

Write Inhibit 

X 

X 

V,H 

X 

High-Z 

- 


X 

V,L 

X 

X 

High-Z 


Data Polling 

Va 

V,L 

V,H 

Vh 

Vo. 

Data Out (1/0^) 

Program 

X 

X 

X 

V,L 

High-Z 

High-Z 


Note: 1. X = Don't Care 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ’ 

< 

0 

0 

-0.6 to +7.0 

V 

Input Voltage ^ 

V,H 

- 0.52 to +7.0 

V 

Operating Temperature Range ^ 

"^OPR 

0 to +70 

“ C 

Storage Temperature Range 

"^STG 

-55 to -hi 25 



Notes: 1. Relative to V 35 . 

2 . V,^ min = -3.0V for pulse width < 50 ns. 

3. Including electrical character!sitics and data retention. 


■ CAPACITANCE (T^ = 25°C, f = 1 MHz) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Capacitance 

C,H 

- 

- 

6 

pF 

v,H = ov 

Output Capacitance 

^OUT 

- 

- 

12 

pF 

VouT = 0V 
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HN58V257 Series 


■ DC ELECTRICAL CHARACTERISTICS 

= 2.7 to 5.5V, = 0 to 70°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

'u' 

- 

- 

2 

pA 

Vcc = 5.5 V, V„ = 5.5V 

Output Leakage Current 

*LO 

- 

- 

2 

pA 

Vcc = 5.5V, V^ = 5.5V/0.4V 

Standby V^.^ Current 

^CC 1 

- 

- 

20 

pA 

II 

< 

0 

0 


^CC 2 

- 

- 

1 

mA 

X 

> 

II 

|IU 

lo 

Operating V^^ Current 

^CC3 

- 

- 

6 

mA 

lour = 0mA,V,, = 3.3 V,Duly = 

100%, Cycle = 1 ps 



- 

- 

15 

mA 

'out = 0 yoo = 3-3 V,Duty = 

100%, Cycle = 350 ns 

Input Voltage 

V,u 

- 0.32 

- 

0.8 

V 



V,H 

2.2 

- 

Vcc+ 0.3 

V 



Vh 

Voo- 0.5 

- 

Voo+ 0.3 

V 


Output Voltage 

Vot 

- 

- 

0.4 

V 

Iql = 2.1 mA 


< 

o 

X 

VccXO.8 

- 

- 

V 

loH = -400pA 


Notes: 1. on RES = 100 mA max. 

2. V, L min = -3.0 V for pulse width < 50 ns. 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(T^ = 0 to 70°C, = 2.7 to 5.5V) 

Test Conditions 

• Input pulse levels: 0.4 V to 2.4 V 

• Input rise and fall times: < 20 ns 

• Output load: 1 TTL Gate -h 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 2.0 V 


Item 

Symbol 

HN58V257-35 | 

Unit 

Test 

Condition 

Min. 

Max. 

Address Access Time 

Vcc 

- 

350 

ns 

X 

> 

II 

|LU 

15 

>" 

11 

ILU 

lo 

II 

|UJ 

lo 

Chip Enable Access Time 

^CE 

- 

350 

ns 

OE = V„.WE = V,„ 

Output Enable Access Time 

^OE 

10 

150 

ns 

X 

> 

II 

>■ 

II 

liu 

lo 

Output Hold to Address 

Change 

^OH 

0 

- 

ns 

CE=OE = V|lWE=V|h 

Output Disable to High-Z^ 

^DF 

0 

90 

ns 

CE = V,,WE = V,„ 

^DFR 

0 

350 

ns 

X 

> 

II 

>" 

II 

IS 

II 

lliJ 

lo 

RES to Output Delay 

^RR 

0 

600 

ns 

X 

> 

II 

>" 

II 

|LU 

lo 

II 

ILU 

lo 


Note: 1 .tpp Is defined as the time at which the output becomes an open circuit and data is no 

longer driven. 
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HN58V257 Series 


READ TIMING WAVEFORM 

Address > 


Data Out 


Data Out Valid 


(TD.R.HN58C1001) 

AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


Min.1 

Typ. 

Max. 

Unit 

0 

- 

- 

ns 

0 

- 

- 

ns 

0 

- 

- 

ns 

250 

- 

- 

ns 

250 

- 

- 

ns 

200 

- 

- 

ns 

150 


- 

ns 

0 

- 

- 

ns 

0 

- 

- 

ns 

0 

- 

- 

ns 

0 

- 

- 

ns 

0 

- 

- 

ns 

15 

- 

- 

ms 

100 

- 

- 

^iS 

120 

- 

- 

ns 

100 

- 

- 

[IS 

1 

- 

- 

[IS 


Test Condition 


Item Symbol Min.^ Typ. Max. Unit Test Condition 

Address Setup Time Vs ^ 

Write Enable to Write Setup Time t^g 0 - - ns 

Chip Enable to Write Setup Time Vs ^ 

Write Pulse Width t^^ 250 - - ns 

_ W 250 _ ns _ 

Address Hold Time t^^ 200 - - ns 

Data Setup Time t^g 150 - - ns 

Data Hold Time Vh ^ 

Write Enable Hold Time t^^ 0 - - ns 

Chip Enable Hold Time t^.^ 0 - - ns 

Output Enable to Write Setup Time t^^g 0 - - nS 

Output Enable Hold Time t^^^ 0 - - ns 

Write Cycle Time t^^ 15 - - ms 

Byte Load Window t^^ 100 - - |a.s 

Time to Device Busy t^g 120 - - ns 

RES to Write Setup Time t^p 100 - - ps 

to RES Setup Time tp^g 1 - - ps 

Note: 1. Use this device in a longer cycle than this value. 

2. controlled operation. 

3. CE controlled operation. HITACHI 
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HN58V257 Series 


■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 
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HN58V257 Series 


■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 
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HN58V257 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


Item 

Symbol 

Min.’ 

Typ. 

Max. 

Unit 

Test Condition 

Address Setup Time 

^AS 

0 

- 

- 

ns 


Write Enable to Write Setup Time 


0 

- 

- 

ns 


Chip Enable to Write Setup Time 

w 

0 

- 

- 

ns 


Write Pulse Width 


250 

- 

- 

ns 



250 

- 

- 

ns 


Address Hold Time 

‘ah 

200 

- . 

- 

ns 


Data Setup Time 

^DS 

150 

- 

- 

ns 


Data Hold Time 

^DH 

0 

- 

- 

ns 


Write Enable Hold Time 


0 

- 

- 

ns 


Chip Enable Hold Time 

t 2 

XH 

0 

- 

- 

ns 


Output Enable to Write Setup Time 

^OES 

0 

- 

- 

ns 


Output Enable Hold Time 

^OEH 

0 

- 

- 

ns 


Data Latch Time 

^DL 

300 

- 

- 

ns 


Write Cycle Time 

W 

15 

- 

- 

ms 


Byte Load Window 


100 j 

" 

- 

ps 


Byte Load Cycle 

^BLC 

0.55 

- 

30 

^is 


Time to Device Busy 

^DB “ 

120 

- 

- 

ns 


RES to Write Setup Time 


100 

- 

- 



to,RES Setup Time 

^RES 

1 

< 

- 




Notes: 1. Use this device in longer cycle than this value. 

2. WE controlled operation. 

3. CE controlled operation. 


HITACHI 
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HN58V257 Series 


PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 


Address 
A6to A14 



Address 
AO to A5 



(TD.PE1.HN58C257) 
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HN58V257 Series 
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HN58V257 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Byte Load Window 

Ibl 

100 

- 

- 

ps 


Output Enable to Output Delay 

^OE 

10 

- 

150 

ns 


Output Enable to Write Setup Time 

^OES 

0 

- 

- 

ns 


Write Start Time 

^DW 

150 

- 

- 

ns 


Write Cycle Time 


- 

- 

15 

ms 



■ DATA POLLING TIMING WAVEFORM 
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HN58V257 Series 


■ FUNCTIONAL DESCRIPTION 
Automatic Page Write 

The Page Write feature allows 1 to 64 Bytes of 
data to be written into the EEPROM in a single write 
cycle. Following the initial Byte cycle, an additional 1 
to 63 Bytes can be written in the same manner. Each 
additional Byte load cycle must be started within 30 
from the preceding falling edge of WE or CE. Data can 
be written and accessed 10® times in 64 Byte units. 

Dat a Po lling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from l/O^to indicate that the 
EEPRpM is performing a Write operation. 

Ready/Busy Signal 

The Ready/Busy signal also allows the status of 
the EEPROM to be determined. The Ready/Busy 
signal is high impedance except in the write cycle and 
is lowered to after the firs t wri te signal. At the end 
of a write cycle, the Ready/Busy signal changes to 
high impedance. 

WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 

The endurance with page programming is 10® 
cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 10'^ cycles. 

Data Protection 

To protect the data during operation and power 
on/off, the HN58V257 has: 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58V257 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. 



RES Signal_ 

When RES is low, the EEPROM cannot be read or 
program med . Therefore, data can be protec ted by 
keeping RES low when V^^^is switched. RES should 
be high during read and programming because it 
doesn't provide a latch function. 
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HN58V257 Series 



Data 


o- 

{DPexe.2.HN58C1001) 


■ FUNCTtONAL DESCRIPTION (continued) 
Data Protection (continued) 

2. Data protection at on/off 

When is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc.) 
may turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in 
unprogrammable state by using a CPU reset 
signal to RES pin. RES pin should be kept at V 53 
level when Is turned on or off. 

The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the last data input. 
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Preliminary 


HN58C1001 Series 


1M (128K X 8-blt) EEPROM 

■ DESCRIPTION 

Th^ Hitachi HN58C1001 is a 1-Megabit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 131,072 X 8-bits. The HN58C1001 is capable of In-system 
electrical Byte and Page reprogrammability. 

The HN58C1001 achieves high speed access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C1001 has a 128-Byte Page Programming function to 
make its erase and write o perat ions faster. The HN58C1001 features 
Data Polling and a Ready/Busy signal to Indicate completion of erase 
and programming operations. 

The HN58C1001 provides several leve ls of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. Software data protection is implemented using the JEDEC 
Optional Standard algorithm. 

The HN58C1001 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 10,000 cycles 
In the Page Mode. 

The HN58C1001 is offered In 32-pln Plastic DIP and 32-lead 
Plastic SOP and TSOP packages. The HN58C1001 TSOP is offered 
in both standard and reverse bend pinouts. 

■ FEATURES 

• Single Power Supply: 

V,, = 5V±10% 

• High Speed Access Times: 

150 ns (max) 

• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 

Standby Current: 110 pW (max) 

• Automatic Programming: 

Automatic Page Write: 10 ms (max) 

128 Byte Page Size 
Au tomatic Byte Write: 10 m s (max) 

• Data Polling and Ready/Busy Signals 

• Hardware Data Protection with RES pin 

• Data Protection Circuitry on Power On/Off 

• Software Data Protection Algorithm 

• Data Retention: 10 years 

• Erase/Write Endurance: 

10,000 cycles in Page Mode 

• Packages: 

32-pin Plastic DIP 

32-pln Plastic SOP 

32-lead Plastic TSOP (Type I) 


HITACHI 
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HN58C1001 Series 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN58C1001P-15 

150 ns 

32-pin Plastic DIP 
(DP-32) 

HN58C1001FP-15 

150 ns 

32-lead Plastic SOP 
(FP-32D) 

HN58C1001T-15 

150 ns 

32-leacl Plastic TSOP 
(TFP-32DA) 

HN58C1001R-15 

150 ns 

32-lead Plastic TSOP 
(TFP-32DAR) 

Reverse bend 


■ PIN ARRANGEMENT 


PIN DESCRIPTION 


HN58C1001P Series 

HN58C1001FP Series 







^Vcc 

Rdy/Busy HI 

1 

32 

A16 C 

2 


31 

□A15 

A14 C 

3 


30 

□ RES 

A12 C 

4 


29 

□WE 

A7 C 

5 


28 

□A13 

A6 C 

6 


27 

□ A8 

A5 C 

7 

32-PIN 

DIP 

32-LEAD 

26 

□A9 

A4 C 

8 

25 

□All 

A3 C 

9 

SOP 

TOP VIEW 

24 

□ OE 

A2 C 

10 


23 

□A10 

A1 C 

11 


22 

□ CE 

AO C 

12 


21 

□ I/07 

1/00 C 

13 


20 

□ I/06 

1/01 c 

14 


19 

□ I/05 

1/02 C 

15 


18 

□ I/04 

VssC 

16 


17 

□ I/03 




{PinD32.HN58C1001) 


Pin Name 

Function 

^0 ■ ^16 

Address 

I/Oo - I/O, 

Input/Output 

OE 

Output Enable 

CE 

Chip Enable 

We 

Write Enable 

V 

''cc 

Power Supply 

Vss 1 

Ground 

Rdy/Busy 

Ready/Busy 

RES 

Reset 
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HN58C1001 Series 


■ PIN ARRANGEMENT (cont.) 


HN58C1001T Series 



A4 

A5 

A6 

A7 

A12 

A14 

A16 _ 

RDY/Busy 

Vcc 

A15 

RES 

WE 

A13 

A8 

A9 

A11 

(PinTl32.HN58C1001T) 


H N58C1001R Series 



A3 

A2 

A1 

AO 

l/OO 

1/01 

I/02 

Vss 

I/03 

I/04 

I/05 

I/06 

\I01 

CE 

MO 

OE 

(PinT132.HN58C1001R) 


■ BLOCK DIAGRAM 


Vcc 

Vss 


OE 

WE 

AO 

I 

A6 


A7 

I 

A16 



(BD.HN58C1001) 
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HN58C1001 Series 


■ MODE SELECTION 


Mode 

CE 

OE 

WE 

RES 

RDY/Busy 

I/O 

Read 


V,u 

V,H 

Vh 

High-Z 

Dour 

Standby 

V,H 

X 

X 

X 

High-Z 

High-Z 

Write 

V,L 

V,H 

V,u 

Vh 

High-z-v^ 

Din 

Deselect 

Va 

V,H 

V,H 

Vh 

High-Z 

High-Z 

Write Inhibit 

X 

X 

V,H 

X 


- 


X 

Va 

X 

X 

1 

- 


Data Polling 


Va 

V,H 

Vh 

Vc 

Data Out (1/0^) 

Program 

X 

X 

X 

Va 

High-Z 

High-Z 


Note: 1. X = Don't Care 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ^ 

o 

o 

> 

-0.6 to -p7.0 

V 

Input Voltage ’ 

V,N 

- 0.52 to +7.0 

V 

Operating Temperature Range ® 

"^OPR 

0 to +70 

°C 

Storage Temperature Range 

"^STG 

-55 to +125 



Notes: 1. Relative to Vgg. 

2. V| ^ min = -3.0V for pulse width < 50 ns. 


■ CAPACITANCE (T^ = 25°C, f = 1 MHz) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Capacitance 

^IN 

- 

- 

6 

pF 

v,H = ov 

Output Capacitance 

^OUT 

- 

- 

12 

PF 

v,,, = 0V 
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HN58C1001 Series 


■ DC ELECTRICAL CHARACTERISTICS 

= 6V ± 10%, = 0 to 70°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

lu 

- 

- 

2 

ma 

Vco = 5.5V, V„ = 5.5V 

Output Leakage Current 

Ilo 

- 

- 

2 

pA 

V,, = 5.5 V,V„^ = 5.5V/0.4V 

Standby Current 

^CCI 

- 

- 

20 

pA 

O 

o 

> 

II 

|LU 

lo 


^CC2 

- 

- 

1 

mA 

X 

> 

II 

|LU 

lo 

Operating Current 

lcC3 

- 

- 

15 

mA 

= 0 mA, Duty = 100%, 

Cycle = 1 )j,s 



- 

- 

50 

mA 

Iqljt = 0 mA, Duty = 100%, 

Cycle = 150 ns 

Input Voltage 

Va 

-0.3 ’ 

- 

0.8 

V 



V,H 

2.2 

- 

Voc+0.3 

V 



Vh 

< 

o 

o 

6 

Ol 

- 


V 


Output Voltage 

Vo. 

- 

- 

0.4 

V 

Iql = 2.1 mA 


< 

o 

X 

2.4 

- 


V 

loH = -400pA 


Notes: 1. V,, m in = -1.0 V for pulse width < 50 ns. 

2. lL,onRES = 100iLiAMax. 


■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(T^ = 0 to 70°C, = 5V ± 10%) 

Test Conditions 

• Input pulse levels: 0.4 V to 2.4 V 

• Input rise and fall times: <20 ns 

• Output load: 1 TTL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 1.8 V 


Item 

Symbol 

HN58C1001-15 I 

Unit 

Test 

Condition 

Min. 

Max. 

Address Access Time 

Vcc 

- 

150 

ns 

^ = OE = V,lWE = V,^ 

Chip Enable Access Time 

^CE 

- 

150 

ns 

OE = V„.WE=V,„ 

Output Enable Access Time 

‘OE 

10 

75 

ns 

CE=V„WE = V,„ 

Output Hold to Address 

Change 

^OH 

0 

- 

ns 

X 

> 

II 

ILU 

>“ 

II 

ILU 

lo 

II 

ILU 

lo 

Output Disable to High-Z’ 

tor 

0 

50 

ns 

CE = V„WE=V,„ 

^DFR 

0 

350 

ns 

CE = OE = V,l WE = V,h 

RES to Output Delay 

^RR 

0 

450 

ns 

X 

> 

II 

|LU 

15 

>" 

II 

ILU 

lo 

II 

ILU 

lo 


Note: 1 .tpp is defined as the time at which the output becomes an open circuit and data is no 

longer driven. 
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Data Out 



(TD,R.HN58C1001) 

AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


Symbol Min J 


Address Setup Time 

Chip Enable to Write Setup Time 

Write Pulse Width 


Test Condition 



Address Hold Time t^^ 150 

Data Setup Time t^g 100 

Data Hold Time L.. 10 


Chip Enable Hold Time 

Output Enable to Write Setup Time 


Output Enable Hold Time 


Write Cycle Time 
Byte Load Window 
Time to Device Busy 
RES to Write Setup Time 
V(j(.to RES Setup Time 


Use this device in a longer cycle than this value. 
WE controlled operation. 

CE controlled operation. 
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HN58C1001 Series - 

■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 
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HN58C1001 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


Item 

Symbol 

Min.' 

Typ. 

Max. 

Unit 

Test Condition 

Address Setup Time 

^AS 

0 

- 

- 

ns 


Write Enable to Write Setup Time 


0 

- 

- 

ns 


Chip Enable to Write Setup Time 

w 

0 

- 

- 

ns 


Write Pulse Width 


250 

- 

- 

ns 



250 

- 

- 

ns 


Address Hold Time 

Iah 

150 

- 

- 

ns 


Data Setup Time 

^DS 

100 

- 

- 

ns 


Data Hold Time 

^DH 

10 

- 

- 

ns 


Write Enable Hold Time 


0 

- 

- 

ns 


Chip Enable Hold Time 

t 2 

XH 

0 

- 

- 

ns 


Output Enable to Write Setup Time 

^OES 

0 

- 

- 

ns 


Output Enable Hold Time 

^OEH 

0 

- 

- 

ns 


Data Latch Time 

^DL 

300 

- 

- 

ns 


Write Cycle Time 

W 

10 

- 

- 

ms 


Byte Load Window 


100 

- 

- 

ps 


Byte Load Cycle 

Vc 

0.55 

- 

30 

ps 


Time to Device Busy 

^DB 

120 

- 

- 

ns 


RES to Write Setup Time 


100 

- 

- 

ps 


RES Setup Time 

^RES 

1 

- 

- 

ps 



Notes: 1. 

2 . 

3. 


Use this device in longer cycle than this value. 
WE controlled operation. 

CE controlled operation. 
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HN58C1001 Series 



(TD.PE2.HN58C1001) 
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HN58C1001 Series 



■ DATA POLLING TIMING WAVEFORM 



(TD.DRHN58C1001) 
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HN58C1001 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR SOFTWARE 
DATA PROTECTION CYCLE OPERATION 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Byte Load Cycle Time 

Wc 

0.55 

- 

30 

|XS 


Write Cycle Time 

w 

10 

- 

- 

ms 




■ SOFTWARE DATA PROTECTION TIMING WAVEFORM (Non-Protection Mode) 



Address 5555 AAAAor2AAA 5555 5555 AAAAor2AAA 5555 

Data AA 55 80 AA 55 20 

(TD.SD2.HN58C1001) 
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HN58C1001 Series 


■ TOGGLE BIT 

The HN58C1001 provides another function to determine the internal programming cycle. If the 
EEPROM Is set to read mode during the internal programming cycle, l/Og will change from "1" to "0" 
(toggle) for each read. When the internal programming cycle is over, toggling of l/Og will stop and the 
device can be accessible for the next read or program. 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

OE to Write Setup Time 

^OES 

0 

- 

- 

ns 


6e Hold Time 

Wh 

0 

- 

- 

ns 


Write Start Time 

^DW 

150 

- 

- 

ns 


Write Cycle Time 


- 

- 

10 

ms 



■ TOGGLE BIT TIMING WAVEFORM 



Notes: 


1. I/O beginning state is "1". 

2. I/O ending state will vary. 


(TD.TB.HN58C1001) 


HITACHI 


Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 


5-53 


HN58C1001 Series 


■ FUNCTIONAL DESCRIPTION 


Automatic Page Write 

The Page Write feature allows 1 to 128 Bytes of 
data to be written into the EEPROM in a single cycle 
and allows the undefined data within 128 Bytes to be 
written corresponding to the undefined address (A^ to 
Ag). Loading the first Byte of data, the data load 
window of 30 ps opens for the second. In the same 
manner each additional Byte of data can be loaded 
within 30 jLis. In case CE’and WE are kept high for 100 
jo-s after data input, the EEPROM enters erase and 
write automatically and only the input data are written 
into the EEPROM. In Page mode the data can be 
written and accessed 10^ times per page, and in Byte 
mode 10^ times per Byte. 

Data Polling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from 1/0^ to indicate that the 
EEPROM is performing a Write operation. 

Write Protection 

(1) Noise protection: Noise on a write cycle will 

not act as a trigger with a WE pulse of less 
than 20 ns. _ _ _ 

(2) Write inhibit: Holding OE low, WE high, or ^ 
high, inhibits a write cycle during power on/off. 

WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 

The endurance with page programming is 10® 
cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 10^ cycles. 


Data Protection 

To protect the data during operation and power 
on/off, theHN58C1001 has: 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM 
to programming mode by mistake. To prevent 
this phenomenon, the HN58C1001 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful 
not to allow noise of a width of more than 20 ns 
on the control pins. 



20 ns max 


(DP.HN58C1001) 
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HN58C1001 Series 



(DPexe.2.HN58C1001) 


■ FUNCTIONAL DESCRIPTION (continued) 

Data Protection (continued) 

2. Data protection at on/off 

When Res is low, the EEPROM cannot be erased 
and programmed. Therefore, data can be pro¬ 
tend by keeping RES low when is switched. 
RES should be high during programming because 
it does not provide a latch function. 

When V^^is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by mis¬ 
take. To prevent this unintentional programming, 
the EEPROM must be kept In an unprogrammable 
state by using a CPU reset signal to RES pin. 
The E EPR OM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the lost data input. 


3. Software data protection 

To prevent unintentional programming caused by 
noise generated by external circuits, HN58C1001 
has a Software data protection function. In 
Software data protection mode, 3 Bytes of data 
must be input before the Write data. These Bytes 
can switch the Non-Protection mode to the 


Protection mode. 

Address 

Data 

5555 

AA 



AAAA or 2AAA 

55 

U 

U 

5555 

AO 

U 


Write Address Write Data (Normal Data Input) 

The Software data protection mode can be 
cancelled by inputting the following 6 Bytes. This 
changes the HN58C1001 turns to the Non- 
Protection mode and it can write data normally. 
When the data is input during the cancelling cycle, 
the data cannot be written. 

Address 

Data 

5555 

AA 

U 


AAAA or 2AAA 

55 

U 

4 

5555 

80 


u 

5555 

AA 

li 

li 

AAAA or 2AAA 

55 

u 


5555 

20 
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Preliminary 


HN58V1001 Series 


1M (12SK X S-bft) EEPROM 

■ DESCRIPTION 

The Hitachi HN58V1001 is a 1-Megabit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 131,072 X 8-bits. The HN58V1001 is capable of In-system 
electrical Byte and Page reprogrammability. 

The HN58V1001 achieves lowvoltage, low power consumption, 
and a high level of reliability by employing advanced MNOS memory 
technology and CMOS process and circuitry technology. 

The HN58V1001 has a 128-Byte Page Programming function to 
make its erase and write o perat ions faster. The HN58V1001 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58V1001 provides several leve ls of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. Software data protection is implemented using the JEDEC 
Optional Standard algorithm. 

The HN58V1001 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles In the Page Mode. 

The HN58V1001 is offered In 32-pln Plastic DIP and 32-lead 
Plastic SOP and TSOP packages. The HN58V1001TSOP is offered 
in both standard and reverse bend pinouts. 

■ FEATURES 

• Single Power Supply: 

V,, = 2.7 to 5.5V 

• Address Access Time: 

250 ns (max) 

• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 

Standby Current: 110 pW (max) 

• Automatic Programming: 

Automatic Page Write: 15 ms (max) 

128 Byte Page Size 
Au tomatic Byte Write: 15 m s (max) 

• Data Polling and Ready/Busy Signals 

• Hardware Data Protection with RES pin 

• Data Protection Circuitry on Power On/Off 

• Software Data Protection Algorithm 

• Data Retention: 10 years 

• EraseA/Vrite Endurance: 

10,000 cycles In Page Mode 

• Packages: 

32-pin Plastic DIP 

32-pin Plastic SOP 

32-lead Plastic TSOP (Type I) 
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HN58V1001 Series 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HN58V1001P-25 

250 ns 

32-pin Plastic DIP 
(DP-32) 

HN58V1001FP-25 

250 ns 

32-lead Plastic SOP 
(FP-32D) 

HN58V1001T-25 

250 ns 

32-lead Plastic TSOP 
(TFP-32DA) 

HN58V1001R-25 

250 ns 

32-lead Plastic TSOP 
(TFP-32DAR) 
Reverse bend 


■ PIN ARRANGEMENT 


PIN DESCRIPTION 


HN58V1001P Series 



HN58V1001FP Series 





V J 



Rdy/Busy C 

1 


32 

-IVcc 

A16 C 

2 


31 

□ A15 

A14 C 

3 


30 

□ RES 

A12 C 

4 


29 

□WE 

A7 C 

5 


28 

□A13 

A6 C 

6 


27 

□A8 

A5 C 

7 

32-PIN 

26 

□A9 

A4 C 

8 

DIP 

32-LEAD 

25 

□All 

A3 C 

9 

SOP 

24 

□ OE 

A2 C 

10 


23 

□ A10 

A1 C 

11 


22 

□ CE 

AO C 

12 


21 

□ I/07 

l/OOtl 

13 


20 

□ I/06 

1/01 C 

14 


19 

□ I/05 

1/02(1 

15 


18 

□ I/04 

VssC 

16 


17 

□ I/03 




(PinD32.HN58C1001) 


Pin Name 

Function 

Ao - A,e 

Address 

l/0„ - I/O, 

Input/Output 

OE 

Output Enable 


Chip Enable 

WE 

Write Enable 

Voc 

Power Supply 

Vss 

Ground 

Rdy/Buiy 

Ready/Busy 

RK 

Reset 
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HN58V1001 Series 


PIN ARRANGEMENT (cont.) 

HN58V1001T Series 


A3I= 

= 17 



16 

A4 

A2C 

-18 



15 

zn A5 

AlC 

= 19 



14 

ZI1A6 

AOC 

= 20 



13 

=DA7 

1/00 c 

= 21 



12 

IZ1A12 

1/01 c 

= 22 



11 

ZZ A14 

1/02 0 

= 23 

STANDARD PINOUT 


10 

=ZA16 

VSSEI 

= 24 

32-LEAD 


9 

ZO RDY/Busy 

1/03 C 
1/04 C 

= 25 
= 26 

TSOP 

TOPViEW 


8 

7 

ZZl Vcc 
ZZIA15 

1/05 0 

= 27 



6 

ZZRES 

1/06 0 

= 28 



5 

izdwe 

1/07 0 

= 29 



4 

ZZIA13 

CEO 

= 30 


o 

3 

ZDA8 

A10 O 

= 31 


2 

ZZIA9 

OEO 

= 32 



1 

ZZ All 


HN58V1001R Series 


RDY/Busy E 
Vcc[ 


RES [=6 
WE [=5 
A13EZZ4 
A8EZ:3 
A9nil2 
All [=1 


16 



17: 

15 



18: 

14 



19: 

13 



20 

12 



21 

11 



22 

10 


REVERSE PINOUT 

23 

9 


32-LEAD 

24 

8 


TSOP 

25 

7 


TOPVIEW 

26 

6 



27 

5 



28 

4 



29 

3 

o 


30 

2 

1 


31 

32 


(PinT132,HN58C1001T) 


{PinT132.HN58C1001R) 


BLOCK DIAGRAM 



{Bp,HN58C1001) 
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HN58V1001 Series 


■ MODE SELECTION 


Mode 

CE 

OE 

WE 

RES 

RDY/Buiy 

I/O 

Read 

Va 

Va 

V,H 

V„ 

High-Z 

^OUT 

Standby 

V,H 

X 

X 

X 

High-Z 

High-Z 

Write 

V,L 

V,H 

Va 

Vh 

High-Z-V^ 

Din 

Deselect 

Va 

V,H 

V,H 

Vm 

High-Z 

High-Z 

Write Inhibit 

X 

X 

V,H 

X 

- 

- 


X 

Va 

X 

X 

- 


Data Polling 

V,L 

Va 

V,H 

V„ 

Vc 

Data Out (l/O^) 

Program 

X 

X 

X 

Va 

■ High-Z 

High-Z 


Note: 1. X=: Don't Care 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage ’ 

8 

> 

-0.6 to -1-7.0 

V 

Input Voltage ^ 

V,N 

- 0.52 to +7.0 

V 

Operating Temperature Range ® 

"^OPR 

0 to +70 

°C 

Storage Temperature Range 

^STG 

-55 to+125 



Notes: 1. Relative to Vgg. 

2. V,^ min = -3.0V for pulse width < 50 ns. 


■ CAPACITANCE (T^ = 25°C, f = 1 MHz) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Capacitance 

^IN 

- 

- 

6 

pF 

> 

0 

II 

z 

> 

Output Capacitance 

^OUT 

- 

- 

12 

PF 

Vo^ = 0V 
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HN58V1001 Series 


■ DC ELECTRICAL CHARACTERISTICS 

= 2.7 to 5.5V, T^ = 0 to 70°C) 


Item 

Symbol. 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Input Leakage Current 

lu 

- 

- 

2 

pA 

V,, = 3.6V, V„ = 3.6V 

Output Leakage Current 

*LO 

- 

- 

2 

pA 

V,, = 3.6V,V„^ = 3.6V/0.4V 

Standby V^^. Current 

^CCI 

- 

- 

20 

pA 

O 

o 

> 

li 

|LU 

lo 


^CC2 

- 

- 

1 

mA 

CE = V„ 

Operating V^^ Current 

^CC3 

- 

- 

6 

mA 

\q^jj = 0 mA, Duty = 100%, 

Cycle = 1 ps at V^^ = 3.3 V 



- 

- 

15 

mA 

= 0 mA, Duty = 100%, 

Cycle = 250 ns at V^.^ = 3.3 V 

Input Voltage 

V,L 

-0.3' 

- 

0.8 

V 



V,H 

2.0 2 

- 

Voc+0.3 

V 



Vh 

< 

o 

o 

o 

Ol 


+ 

O 

o 

> 

V 


Output Voltage 

VoL 

- 

- 

0.4 

V 

Iql = 2.1 mA 


VoH 

VcoXO.8 

- 

- 

V 

loH = -400pA 


Notes: 1. V, ^ min =-1.0 V for pulse width <50 ns. 

2. V, min = 2.2 V for V(.^=3;6 to 5.5V. 


FOR READ OPERATION 


■ AC ELECTRICAL CHARACTERISTICS 

(T^ = 0 to 70°C. V^c = 2.7 to 5.5V) 

Test Conditions 

• Input pulse levels: 

• Input rise and fall times: 

• Output load: 

• Reference levels for measuring timing: 


0.4 V to 2.4 V 
< 20 ns 

1 TTL Gate -i-100 pF (Including scope and jig) 
0.8 V, 1.8 V 


Item 

Symbol 

HN58V1001-25 | 

Unit 

Test 

Condition 

Min. 

Max. 

Address Access Time 

Vcc 

- 

250 

ns 

CE=OE = V|lWE = V,h 

Chip Enable Access Time 

^CE 

- 

250 

ns 

OE = V„.WE = V„ 

Output Enable Access Time 

^OE 

10 

120 

ns 

X 

> 

II 

>“ 

II 

im 

lo 

Output Hold to Address 

Change 

^OH 

0 

- 

ns 

CE = OE=:V,lWE = V,h 

Output Disable to High-Z' 

^DF 

0 

50 

ns 

^ = V„WE = V„ 

^DFR 

0 

350 

ns 

CE = OE = V,l,WE = V,H 

RES to Output Delay 

^RR 

0 

600 

ns 

X 

> 

II 

> 

II 

IS 

II 

|LiJ 

lo 


Note: 1 .tpp is defined as the time at which the output becomes an open circuit and data is no 

longer driven. 
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HN58V1001 Series 


■ READ TIMING WAVEFORM 



■ AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


Item 

Symbol 

Min.' 

Typ. 

Max. 

Unit 

Test Condition 

Address Setup Time 

t*s 

0 

- 

- 

ns 


Chip Enable to Write Setup Time 

w 

0 

- 

- 

ns 


Write Pulse Width 

w 

250 

- 

- 

ns 



250 

- 

- 

ns 


Address Hold Time 

^AH 

150 

- 

- 

ns 


Data Setup Time 

^DS 

100 

- 


ns 


Data Hold Time 

‘dh 

10 

- 

- 

ns 


Chip Enable Hold Time 

t ^ 

XH 

0 

- 

- 

ns 


Output Enable to Write Setup Time 

^OES 

0 


- 

ns 


Output Enable Hold Time 

^OEH 

0 

- 

- 

ns 


Write Cycle Time 


10 

- 

- 

ms 


Byte Load Window 


100 

- 

- 

ps 


Time to Device Busy 

^DB 

120 

- 


ns 


RES to Write Setup Time 

^RP 

100 

- 

■ - 

ps 


to RES Setup Time 

^RES 

1 

- 

- 

ps 



Note: 1. Use this device in a longer cycle than this value. 

2. WE controlled operation. 

3. CE controlled operation. 
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HN58V1001 Series 


■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 
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HN58V1001 Series 


■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 
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HN58V1001 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


Item 

Symbol 

Min.’ 

Typ. 

Max. 

Unit 

Test Condition 

Address Setup Time 

^AS 

0 

- 

- 

ns 


Write Enable to Write Setup Time 


0 

- 

- 

ns 


Chip Enable to Write Setup Time 

w 

0 

- 

- 

ns 


Write Pulse Width 


250 

- 

- 

ns 


w 

250 

- 

- 

ns 


Address Hold Time 

‘ah 

150 

- 

- 

ns 


Data Setup Time 

^DS 

100 

- 

- 

ns 


Data Hold Time 

^DH 

10 

- 

- 

ns 


Write Enable Hold Time 


0 

- 

- 

ns 


Chip Enable Hold Time 

t ^ 

0 

- 

- 

ns 


Output Enable to Write Setup Time 

^OES 

0 

- 

- 

ns 


Output Enable Hold Time 

^OEH 

0 

- 

- 

ns 


Data Latch Time 

^DL 

750 

- 

- 

ns 


Write Cycle Time 

W 

15 

- 

- 

ms 


Byte Load Window 

tBL 

100 

- 

- 

^s 


Byte Load Cycle 

Wc 

1 

- 

30 

|LIS 


Time to Device Busy 

^DB 

120 

_ 

- 

ns 


RES to Write Setup Time 

^RP 

100 

- 

- 

ps 


RES Setup Time 

^RES 

1 

- ; 

~ 

^s 



Notes: 1. 

2 . 

3. 


Use this device in longer cycle than this value. 
WE controlled operation. 

CE controlled operation. 
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HN58V1001 Series 


■ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 


Address 
A7 to A16 

Address 
AO to A6 

WE 

OE 

Din 

Rdy/Busy 

RES 



(TD,PE1.HN58C1001) 
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HN58V1001 Series 


■ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 




{TD.PE2.HN58C1CX)1) 
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HN58V1001 Series 



■ DATA POLLING TIMING WAVEFORM 



(TD.DP.HN58C1001) 
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HN58V1001 Series 


■ AC ELECTRICAL CHARACTERISTICS FOR SOFTWARE 
DATA PROTECTION CYCLE OPERATION 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

Byte Load Cycle Time 


1 

- 

30 



Write Cycle Time 

w 

15 

- 

- 

ms 



■ SOFTWARE DATA PROTECTION TIMING WAVEFORM (Protection Mode) 





Data AA 55 AO Write Data 

(TD.SD1.HN58C1001) 


SOFTWARE DATA PROTECTION TIMING WAVEFORM (Non-Protection Mode) 


Vcc 








we^^A/WW^ 


twc I Normal activ^— 
mode 




V 


Address 

Data 


5555 AAAA or 2AAA 5555 

AA 55 80 

(TD.SDa.HN58C1001) 


5555 AAAA or 2AAA 5555 

AA 55 20 
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HN58V1001 Series 


■ TOGGLE BIT 

The HN58V1001 provides another function to determine the internal programming cycle. If the 
EEPROM is set to read mode during the internal programming cycle, l/Og will change from "1" to "0" 
(toggle) for each read. When the internal programming cycle is over, toggling of l/O^ will stop and the 
device can be accessible for the next read or program. 


Item 

Symbol 

1- 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

OE to Write Setup Time 

^OES 

0 

- 

- 

ns i 


OE Hold Time 

Wh 

0 

- 

- 

ns 


Write Start Time 

^DW 

250 

- 

- 

ns 


Write Cycle Time 

W 

- 

i 

15 

ms 



■ TOGGLE BIT TIMING WAVEFORM 



Notes: 


1. I/O beginning state is "1". 

2. I/O ending state will vary. 
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HN58V1001 Series 


■ FUNCTIONAL DESCRIPTION 
Automatic Page Write 

The Page Write feature allows 1 to 128 Bytes of 
data to be written into the EEPROM in a single cycle 
and allows the undefined data within 128 Bytes to be 
written corresponding to the undefined address (A^ to 
Ag). Loading the first Byte of data, the data load 
window of 30 \is opens for the second. In the same 
manner each additional Byte of data can be loaded 
within 30 ps. In case CEand WE are kept high for 100 
ps after data input, the EEPROM enters erase and 
write automatically and only the input data are written 
into the EEPROM. In Page mode the data can be 
written and accessed 10^ times per page, and in Byte 
mode 10^ times per Byte. 

Dat a Po lling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an Inversion of the last Byte of 
data to be loaded outputs from 1/0^ to indicate that the 
EEPROM is performing a Write operation. 

Write Protection 

(1) Noise protection: Noise on a write cycle will 

not act as a trigger with a WE pulse of less 
than 20 ns. _ _ _ 

(2) Write inhibit: Holding OE low, WE high, or CE 
high, Inhibits a write cycle during power on/off. 

WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 

The endurance with page programming is 10® 
cycles (1% cumulative failure rate) and the data 
retention time Is more than 10 years when a device is 
programmed less than 10^ cycles. 


Data Protection 

To protect the data during operation and power 
on/off, the HN58V1001 has: 

1 . Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM 
to programming mode by mistake. To prevent 
this phenomenon, the HN58V1001 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less In programming mode. Be careful 
not to allow noise of a width of more than 20 ns 
on the control pins. 


CE 


OE 


w 




5 V 
0 V 



20 ns max 


{DP.HN58C1001) 
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HN58V1001 Series 



(DPexe.2.HN58C1001) 


■ FUNCTIONAL DESCRIPTION (continued) 

Data Protection (continued) 

2 . Data protection at on/off 

When RES is low, the EEPROM cannot be erased 
and programmed. Therefore, data can be pro¬ 
tected by keeping RES low when is switched. 
RES should be high during programming because 
it does not provide a latch function. 

When V(.gis turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by mis¬ 
take. To prevent this unintentional programming, 
the EEPROM mustbekeptin an unprogrammable 
state by using a CPU reset signal to RES pin. 
The EEPROM breaks off programming operation 
when RES becomes low, programm ing o peration 
doesn’t finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the lost data input. 


3. Software data protection 

To prevent unintentional programming caused by 
noise generated by external circuits, HN58V1001 
has a Software data protection function. In 
Software data protection mode, 3 Bytes of data 
must be input before the Write data. These Bytes 
can switch the Non-Protection mode to the 
Protection mode. 


Address 

Data 

5555 

AA 


U 

AAAA or 2AAA 

55 


U 

5555 

AO 


U 

Write Address Write Data (Normal Data Input) 

The Software 

data protection mode can be 

cancelled by inputting the following 6 Bytes. This 

changes the 

HN58V1001 turns to the Non- 

Protection mode and it can write data normally. 
When the data is input during the cancelling cycle, 
the data cannot be written. 

Address 

Data 

5555 

AA 

U 

U 

AAAA or 2AAA 

55 



5555 

80 


U 

5555 

AA 


U 

AAAA or 2AAA 

55 



5555 

20 
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